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DISEASE FACTORS CONDITIONING MALNUTRITION 


Human nutritional deficiency in wide- 
spread form may usually be ascribed directly 
to inadequacies of the diet. Even 
it has long been recognized that under 
such circumstances certain classes of in- 
dividuals are especially affected. Thus, 
the pregnant or nursing mother, the growing 
child, or the individual performing hard 
physical work have often been the first 
or most seriously affected. The dependence 
of these clinical effects upon the increased 
nutritional requirement imposed by growth 
or increased metabolism 
established. 

However, even in regions in which the 
availability of protective foodstuffs and 
sufficient knowledge of nutrition, both 
scientific and popular, result in an adequate 


so, 


has now been 


diet for the population as a whole, there 
are sporadic examples which demonstrate 
that other and more specific factors involved 
in disease or dysfunction of certain organs 
may induce nutritional deficiency in certain 


individuals. The fact that, on the whole, 
the continental United States is a nutri- 
tionally favored area should increase, rather 
than lessen, interest in the mechanisms 
responsible for creating or “conditioning” 
such exceptions to a generally satisfactory 
nutritional status. In the past fifteen 
years work in the laboratory, as well as 
in the clinic, has established some of the 
mechanisms concerned in the production 
of such “conditioned nutritional deficiency.”’ 
What is of especial importance is that 
in a few instances diseases not previously 
or clearly recognized as related to nutritional 
disturbances have become so _ identified. 
It therefore seems desirable to emphasize 
the importance of further study of “con- 
ditioned nutritional deficiency” with the 
expectation that still other conditioning 
relationships to nutritional factors will 
be found. 


In order to illustrate the future pos- 
sibilities for investigation in this direction, 
some specific instances may be cited from 
the past. With respect to the alimentary 
tract, the effects of poor dentition or of 
chronic diarrhea, the first upon the selection 
of food, the second upon its assimilation, 
are obvious. More subtle is the effect of 
gastric anacidity in preventing the ready 
absorption of iron. The virtual 
of gastric juice in pernicious anemia pro- 
hibits an interaction of unknown nature 
between the gastric juice and the food which, 
in the normal individual, constitutes the 
first step in the production of an essential 
factor contained in mammalian liver extract 
Conversely, dietary deficiency can produce 
such defects of gastric secretion in animals; 
and surveys of certain regions correlating an 
increased incidence of achlorhydria with de- 
fective diets in man suggest a similar causal 
ity. Moreover, in certain human deficiency 
diseases, such as pellagra and sprue, the de- 
fective absorptive power of the intestine can 
aggravate the initial deficiency or produce 
additional deficiencies, for example, of fat 
soluble vitamins. 

The importance of disease of the live: 
as a conditioning mechanism for nutritional 
deficiency states is well known. Thus, 
liver dysfunction may adversely affect 
the production of serum albumin and of 
prothrombin, even 


absence 


in the presence of ade- 
quate amounts of vitamin K, as well as 
interfere with the conversion of carotene 
to vitamin A. Recent studies of patients 
with cancer of the gastrointestinal tract 
indicate the existence of similar nutritional 
disturbances and suggest that they are 
not due simply to defects of diet or of assimi- 
lation but probably depend on hepatic dys- 
function. Conversely, it has now become 
evident that diets inadequate in protein, per- 
haps specifically methionine, or in lipotropic 
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factors, may result in severe functional as 
well as morphologic changes in the liver. 
Once established, these lesions add the 
secondary effects of conditioned nutritional 
deficiency to the direct results of dietary 
deficiency. 

Of the various conditioning mechanisms 
by which nutritional deficiency can ap- 
parently be brought about, the latest to 
be recognized, and that perhaps most 
interesting for further study, involves the 
principle of competition between a nu- 
tritional factor and a “toxic” compound. 
The compound will be judged toxic if 
in its competitive effort it blocks some 
metabolic system essential to the life of 
the organism, be it bacterium or animal. 
Whether a toxic effect will occur depends 
on the supply of opposing nutritional 
factor available to the organism. For 
bacteria the antagonism, for example, be- 
tween sulfonamides and _ p-aminobenzoic 
acid is well known. In animals maintained 
on diets ordinarily adequate to prevent 
such nutritional defects the typical mani- 
festations of deficiencies of thiamine, ribo- 
flavin, nicotinic acid, ascorbic acid, and 
vitamin K have been produced by admin- 
istering sufficient amounts of compounds 
with appropriate structural resemblances 
to those vitamins: pyrithiamine, isoribo- 
flavin, B-acetylpyridine, glucoascorbic acid, 
and 3,3’-methylenebis (4-hydroxycoumarin). 
Quantitative relationships between these 
pseudo-vitamins and their true nutritional 
opponents determine whether signs of de- 
ficiency disease will appear. 

Other studies in which the basis of the 
chemical competition is not so obvious 
proceed a step further in clinical interest by 
providing the suggestion that conditioned 
nutritional deficiency may have etiologic 
significance in diseases other than those 
obviously recognized as nutritional de- 
ficiency states. Thus, the protective action 
in rats of such dietary factors as casein and 
riboflavin, or cystine and choline, against 
the development of hepatic cancer as a 
result of p-dimethylaminoazobenzene (butter 
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yellow) administration has been clearly 
demonstrated. The evidence available sug- 
gests that the protective nutritional factors 
maintain in some way the integrity of 
essential enzyme systems which at least 
in vitro are demonstrably inhibited by 
metabolic derivatives of butter yellow. 
Again, such accessory nutritional factors as 
the Lactobacillus casei factor and alpha- and 
beta-pyracin appear to prevent the develop- 
ment of anemia in chickens and are probably 
required to prevent the anemia and leuko- 
penia of rats given sulfonamides while 
maintained on purified diets. In this con- 
nection it is of interest that when other 
observers studied the effects of administering 
sulfonamides to rats not given restricted 
diets, survival was sufficiently long to allow 
the development of hypothyroidism. Ob- 
servation of an effect which depended on 
more adequate nutritional circumstances 
thus led eventually to the use of thiouracil 
in the treatment of human hyperthyroidism. 
The prevailing theme of conditioned nu- 
tritional deficiency recurs, however, when 
it develops that in practice a most serious 
objection to this therapeutic advance is 
the occasional appearance of agranulocy- 
tosis. 

Even from such a brief and random 
survey, it would appear that new vistas 
of basic knowledge might be opened by 
giving more attention to the intimate 
nature of various types of conditioned de- 
ficiency disease. If, in so doing, the 
territory of metabolic diseases is invaded, 
so much the better for the development 
of that subject also. Here appear to lie 
problems of the deepest significance to the 
science of nutrition. It seems not too 
much to expect that knowledge acquired 
by such studies will sooner or later afford 
a better understanding,’ perhaps even of 
such important afflictions as arteriosclerosis, 
chronic arthritis, and cancer. 

W. B. Cast ez, 

Professor of Medicine, 

Harvard University, 
Boston, Mass. 
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THE INFLUENCE OF THE DIET ON TISSUE ENZYMES AND COENZYMES 


Interest in the state of tissue enzymes, 
particularly the oxidation enzymes during 
dietary deficiencies, dates back to the 
discoveries of the relationship between 
the coenzymes or prosthetic groups of 
the respiration enzymes (e. g. the groups 
which transfer the hydrogen in the oxidative 
reactions) and the members of the vitamin 
B group. Thus, riboflavin was found as a 
constituent of Warburg’s yellow respiratory 
enzyme. Likewise, the possibility that nico- 
tinamide might be a dietary essential was 
realized after it had been found to be part 
of the prosthetic group in the fermentation 
and oxidation enzymes of living cells. 
With thiamine, the sequence of events 
was reversed. This dietary essential had 
been isolated and its structure determined 
before the enzyme mechanism in which 
it functions was known. It was only later 
found to be a prosthetic group in car- 
boxylases, enzymes which liberate carbon 
dioxide by hydrolysis or by oxidation. 
With this history as a background it is 
not surprising that a good deal of attention 
has been directed toward studying changes 
in oxidation enzymes during various dietary 
deficiencies. 

The well known studies of pyruvate 
oxidation in slices of brain tissue by Peters 
and his group in Oxford (Peters, Biochem. 
J. 30, 2206 (1936)) occupy a prominent 
position in this field. These investigators 
found that brain slices from thiamine 
deficient animals showed a greatly de- 
creased capacity to oxidize pyruvic acid 
(and other alpha-keto acids). The decreased 
capacity could be raised to the normal 
level by addition in vitro of thiamine or 
thiamine pyrophosphate. The oxidation 
of these acids in brain slices from normal 
animals was not, however, influenced by 
the further addition of thiamine. 

The Oxford group (Rossiter, J. Biol. 
Chem. 135, 431 (1940)) also demonstrated 
an analogous effect in riboflavin deficient 


animals. Thus liver slices from riboflavin 
deficient animals showed a greatly decreased 
capacity for oxidizing d-amino acids, and 
in vitro addition of riboflavin dinucleotide 
(the riboflavin component of amino acid 
oxidase) brought the capacity up to the 
normal level. The effect of the flavin 
nucleotide on the amino acid oxidation of 
liver from normally nourished animals 
was negligible. These experiments show 
decisively that whereas the enzyme com- 
ponent (protein) remained intact during 
the deficiency, the coenzyme was partially 
lost. 

An extensive literature dealing with the 
relationship between vitamins and oxidative 
enzymes has grown out of these early 
experiments. The Wisconsin group (Axel- 
rod and Elvehjem, J. Biol. Chem. 140, 
725 (1941)) has studied the relationship 
between flavin deficiency and the activity 
of a number of enzymes in the liver such as 
amino acid oxidase, xanthine oxidase, and 
succinate dehydrogenase, which are 
supposed to be flavoproteins. The activity 
of these enzymes, particularly that of 
xanthine oxidase, was found to be markedly 
lowered during riboflavin deficiency. A 
lowering of riboflavin in liver has also 
been reported to occur as a result of low 
protein diets (Nutrition Reviews 1, 397 
(1943)). 

Recently, it was reported that the trans- 
aminase activity, i.e. the ability to transfer 
amino groups from one amino acid to 
another, is distinctly decreased in pyridoxine 
deficiency (Schlenk and Snell, J. Biol. 
Chem. 167, 425 (1946)). 

All these reports are very suggestive 
and of considerable interest but cannot 
be considered as final proof for a direct and 
specific decrease of the enzyme concentration 
in the tissues due to the particular deficiency. 

The concentration of an enzyme or a 
coenzyme in a tissue as a rule is not readily 
estimated. Enzymes may be more or less 
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dificult to obtain intact or to extract 
quantitatively from the tissues. There is, 
however, another point which is even more 
important in an evaluation of quantitative 
data of a tissue constituent, and that is 
the question of the basis to which these 
data should be referred. Most of the data 
on enzyme or coenzyme concentrations in 
relation to vitamin deficiencies have been 
expressed as per milligram (or gram) tissue, 
wet or dry weight. It has been taken for 
granted that the amount of parenchymal 
tissue per gram is the same in organs from 
normal and from deficient animals, but this 
may not actually be the case. 

It is known that the blood content of 
the liver is subjected to very great variations. 
Besides variation in the blood content, 
there are other changes which may occur 
in the liver, as the result of a handicap, 
and which may alter the concentration of 
active metabolic substance per unit of 
tissue weight. These are (1) an increase 
in interstitial (connective) tissue following 
destruction of parenchymal tissue; (2) 
an edema not uncommonly observed con- 
sequent to acute deficiencies; (3) a loss 
of glycogen which commonly follows any 
caloric restriction or deficiency state; or 
finally (4) a loss or gain of fat. Increases 
in interstitial tissue, blood, edema fluid, 
or fat would tend to dilute active metabolic 
substances; the loss of glycogen or fat 
would tend to concentrate these materials, 
even though no essential change occurred 
in the active components of the cytoplasm. 
In order to eliminate these factors the 
concentration of the particular vitamin- 
coenzyme ought to be expressed in relation 
to one or more typical parenchymal tissue 
constituents; for instance, total acid soluble 
phosphorus, or even better, other coenzymes. 

This was actually done and reported in 
the paper of Sarett and Perlzweig (J. 
Nutrition 26, 173 (1943); Nutrition Re- 
views 1, 397 (1943)) who investigated 


riboflavin concentration in livers from rats 
They found that 


on a low protein diet. 





[October 


as a result of deficiency the riboflavin 
content decreased, but so did the niacin 
content. Moreover, the rest of the carcass 
remained unaltered with respect to riboflavin 
and niacin. It is, therefore, possible that 
the deerease in riboflavin in livers from 
rats on low protein diet described by these 
authors was simply due to an increase in 
interstitial tissue, edema, or fat at the 
expense of active portions of liver cells. 

McQuarrie and Venosa (Science 101, 
493 (1945)) illustrate a further difficulty 
in assessing enzyme concentrations in tissues. 
These authors studied the content of the 
riboflavin enzyme, xanthine oxidase (which 
oxidizes mono- and dihydroxy purines 
to uric acid), in livers from rats on diets 
of various levels of protein. Rats 10 to 12 
weeks old were divided into four groups. 
The total protein content of the four diets 
was: Group 1 (stock diet) 25 per cent 
(casein); group 2, 20 per cent (casein); 
group 3, 10 per cent (soybean meal); 
and group 4, 10 per cent (corn distill- 
ers’ solubles). The composition of the 
stock diet aside from its protein content 
was not described, but was characterized as 
being adequate. The composition of the 
diets of the other three groups was as 
follows: Salts 4 per cent; hydrogenated 
cottonseed oil 4 per cent; cellulose 2 per 
cent. The remaining 90 per cent was mash 
of protein and cerelose. In group 2, for 
instance, which received 20 per cent protein, 
70 per cent of the diet was made up of cerelose. 
The daily supply of vitamins was: thiamine, 
riboflavin, and pyridoxine, 40 gamma each; 
calcium pantothenate 100 gamma; niacin 250 
gamma; choline 6 mg.; and 1 drop of 1000A- 
400D feeding oil. All diets were fed ad libi- 
tum. The paper does not state how long the 
animals were kept on the diets before 
they were sacrificed, nor is there any in- 
formation about the growth or development 
of the animals. 

After the animals were sacrificed, the 
liver tissue was homogenized and the oxygen 
uptake, with and without added xanthine, 
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was measured. The increase in oxygen 
uptake due to the addition of xanthine 
was taken as a measure of xanthine oxidase 
and expressed in cubic millimeters of 
oxygen uptake per hour per gram of dry 
weight of liver. 

It was found that whereas the liver tissue 
from animals fed the stock diet containing 
25 per cent of protein showed a xanthine 
oxidase activity corresponding to 1420 
cmm. O2, the livers from the animals fed 
less protein showed a much lower activity. 
Thus on a 20 per cent casein diet the liver 
showed only half the xanthine oxidase 
activity (745 cmm.), and on 10 per cent 
soybean meal, not more than 3 per cent of 
the xanthine oxidase activity found in the 
first group. Livers from animals fed 10 per 
cent distillers’ solubles, were practically 
devoid of xanthine oxidase (only 1.5 per 
cent activity remained). Since 20 per cent 
casein is usually considered to be an abun- 
dant intake for rats, these changes are 
surprising. 

The marked effects of the diet on the 
xanthine oxidase content of the liver bear 
great resemblance to those described by 
Axelrod and Elvehjem in riboflavin defi- 
ciency. In the latter case the authors 
added riboflavin dinucleotide to liver ex- 
tracts from riboflavin deficient animals, 
but failed to obtain any increase in xan- 
thine oxidase activity. They conclude 
therefore that not only was the amount 
of coenzyme greatly reduced, but that this 
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was also the case with the enzyme protein 
of the xanthine oxidase. 

These interesting observations as well 
as those of McQuarrie and Venosa might, 
however, be interpreted in a completely 
different way if one takes into account 
the possibility that the liver tissue might 
be more or less affected in a nonspecific 
manner by the deficient diets or by almost 
any kind of malnutrition. It seems possible 
that even very mild degenerations of liver 
cells, or alterations in the liver metabolism 
as the result of differences in protein intake, 
might liberate purines (from the nucleic 
acids) and among them xanthine would 
be set free. If this is true an explanation can 
be given for the observation of McQuarrie 
and Venosa that there is an apparent de- 
crease in xanthine oxidase activity in the 
liver with mild protein restriction. If the 
liver tissue already contained appreciable 
amounts of xanthine, an extra addition of 
xanthine in the in vitro test would, of 
course, have little or no effect since the 
substrate might already be present in 
optimal amounts. Whether this explana- 
tion holds true or not could be decided by’ 
testing protein-free filtrates of liver from 
the various groups, for xanthine. 

It seems evident that a number of pit- 
falls may be encountered in studies of the 
changes in enzyme concentrations in tissues 
induced by deficiency states, and that such 
studies should be interpreted with great care. 


DIETARY REQUIREMENTS 


There is perhaps no phase of nutrition 
about which there appears to be so much 
controversy and difference of opinion as 
that concerning dietary requirements. To 
those not intimately acquainted with the 
work in this field, the differing points of 
view which have been expressed on the 
subject must seem confusing indeed. 

A dietary requirement is the amount 
of a specific nutrient which is needed in 


order to attain a specified degree of health 
under definite conditions of age, weight, 
activity, physiologic or pathologic state, 


etc. It is evident that a single figure 
cannot satisfactorily represent the require- 
ment for a given dietary essential under 
all circumstances. It would therefore ap- 
pear that confusion can arise from a failure 
to bear in mind (a) the physiologic status 
of the subjects for whom a requirement 
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has been established, or (b) the criterion 
of health used in assessing the adequacy 
of a given dietary intake. 

Another factor which has contributed 
to the confusion is the sparsity of data 
upon which to base estimates of require- 
ments even when standard physiologic 
conditions and criteria of health have been 
fixed. The collection of essential data 
often lags behind in a rapidly developing 
science, and the situation is later rectified 
as methods improve, more data are col- 
lected, and more accurate estimates become 
possible. 

One of the most difficult and controversial 
aspects of the problem of requirements 
concerns the question of what criteria 
of health should be accepted as a measure 
of satisfactory nutrition. This question 
has arisen whenever attempts have been 
made to formulate a table of requirements 
for the purposes of planning food pro- 
duction, distribution, and general health 
practice. 

Some investigators accept the absence 
of the readily observable lesions path- 
ognomonic of dietary deficiencies as an 
adequate criteria of satisfactory nutrition. 
In other words, they doubt that the benefits 
to be derived from nutrition extend beyond 
the prevention of dietary deficiency disease, 
or feel that the further effects that have 
been described as due to improved nutrition 
are of minor importance so far as the total 
health picture is concerned. There are 
others who consider health to have more 
positive attributes and use as a criteria 
of satisfactory nutrition that level of 
nourishment which will lead to optimum 
growth, development, efficiency, and re- 
sistance to disease. This latter point of 
view raises questions as to the nature and 
adequacy of the evidence for improved 
health due to levels of nourishment in 
excess of those required to prevent frank 
deficiencies. It also requires an evaluation 
of these nutrition effects in comparison 
with the many other factors involved in 
health; e.g. constitution of the individual, 
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personal hygiene, occupational hazards. 
fatigue, etc. 

Due to the nature and complexity of 
the subject, the time factor, and the diffi- 
culties of making such observations and 
measurements on human subjects, a great 
part of the evidence that well-being can 
be enhanced by a level of nutrition distinctly 
above that required to prevent the classic 
signs and symptoms of dietary deficiencies 
comes from studies with animals. Sherman, 
Campbell, Udiljak, and Yarmolinsky (Proc. 
Nat. Acad. Sci. 31, 107 (1945)) and Sherman 
and Campbell (Ibid. 31, 164 (1945)) have 
added further evidence to that previously 
presented by their laboratory, demon- 
strating that with the albino rat a food 
supply which supports normal nutrition, 
generation after generation, with no visible 
evidence of deficiencies, may still be capable 
of improvement with resulting benefits 
to the animals. It has been shown that 
this improvement of the norm is due to 
enrichment of the initial dietary in one or 
more factors among which vitamin A 
plays a major part. 

Two types of experiments, involving 
sufficient animals so that the data could 
be treated statistically, were conducted for 
the vitamin A studies. Large groups of 
rats (36 to 165 per group) were maintained 
through their entire life cycle on diets 
containing 3, 6, and 12 1.v. of vitamin A 
per gram of diet. As measures of health, 
the length of the reproductive period of 
the females was recorded in addition to 
the length of life of both males and females. 
In the table below are reproduced the results 
of this experiment. 


Influence of the Vitamin A Value of the Food: Ex 
periments with Rats, Number of Individuals 
Averaged in Each Case (_ ) 


On diet with On diet with | On diet wit! 
3 1.U. per gram 6 IU. per gram 121.U. per gram 


Reproductive 
period of fe- 
males . (163) 265 days (164) 312 days | (36) 369 days 
Length of life: 
Of females ..., (163) 724 days | (165) 801 days | (36) 830 days 
Of males .. (112) 652 days | (108) 685 days | (24) 723 days 








_—— wa 
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It is evident from these figures that 
starting with a diet already adequate in 
the usual sense of the word, a doubling of 
the vitamin A content of the diet deferred 
old age (increased the reproductive life) 
and increased the total length of life. Also, 
a second doubling of this factor (6 to 12 
1.U.) gave small but definite further benefits. 

In a further study, the influence of the 
above three levels of vitamin A on the 
growth of young rats between the fifth and 
eighth weeks of life was recorded. It was 
found that the animals on the 6 and 12 
unit levels grew more rapidly during this 
interval than those on the 3 unit level. 
A further significant fact was noted; namely, 
that the variability of weight gains among 
those on the two higher levels was strikingly 
less, indicating a stabilizing influence of 
the added vitamin A. That is, the coeffi- 
cients of variation of the growth rates of 
the 3 unit group were 28.3 and 29.3 re- 
spectively for males and females, while 
the corresponding figures for the 6 and 12 
unit groups were 15.9, 13.1, 12.8, and 12.2. 

It is of interest to compare the above 
experiments and the results obtained by 
Callison and Knowles (Am. J. Physiol. 
143, 444 (1945)), who studied the levels of 
vitamin A required to prevent nutritional 
night blindness, changes in the estrus 
cycle, and certain other changes in this 
same species. Groups of rats were fed 
diets supplying vitamin A at the following 
levels: 10, 15, 20, 30, 50, and 80 1.v. per 
kilogram per day. Expressed on this same 
basis the rats in the Sherman studies re- 
ceived 120, 240, and 480 1.v. per kilogram 
per day. Visual threshold measurements 
were made on animals previously trained 
to respond to light. Since the continuous 
presence of cornified cells in the vagina of 
this species is an early indication of a 


tion and of lesions of the anterior pituitary 


LOSS OF APPETITE (ANOREXIA NERVOSA) 


The effects of self imposed partial starva- 


deficiency, this index was determined by 
observation of vaginal smears. Liver anal- 
ysis for vitamin A gave information concern- 
ing the dietary level required to lead to 
storage of the vitamin in this organ. Rate 
of growth and prevalence of spontaneous 
middle ear infection were other observations 
that were recorded. 

Twenty units per kilogram per day were 
found to be sufficient vitamin A to give 
a normal visual threshold. This is essen- 
tially the same level found by Goss and Guil- 
bert (J. Nutrition 18, 169 (1939)) to be 
necessary for normal vision in several 
other species; i.e. calf, sheep, horses, swine, 
ete. Booher, Callison, and Hewston (Ibid. 
17, 317 (1939)) found that man requires 
from 25 to 50 units per kilogram per day. 
Twenty 1.v. per kilogram per day of vitamin 
A were also found sufficient to support 
a normal estrus cycle in the rat. Never- 
theless, growth benefits were observed up 
to the 50 unit level. Likewise the prev- 
alence of spontaneous middle ear disease 
(a chronic infection common in rat colonies) 
decreased with increased vitamin A intake 
up to the 50 unit level. Significant storage 
of vitamin A in the liver did not occur 
until the 80 unit level was approached. 
It should be recalled here that the Sherman 
experiments indicated continued health 
benefits beyond the 240 unit level. Thus 
there is a wide range between the amount 
of vitamin A which will just prevent the 
signs and symptoms of deficiency and the 
amount which leads to optimum health. 
Keeping this wide quantitative characteristic 
of nutrition in mind, it is readily under- 
standable why if definitions of terms are 
not clear, or criteria not stated or agreed 
upon, great confusion arises over the problem 
of dietary requirements. 


gland may be very difficult to distinguish 
on clinical grounds alone. Thus anorexia 
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nervosa and Simmonds’ disease have many 
features in common. In anorexia nervosa 
the changes resulting from inanition may 
be corrected by the use of dietary measures 
often with the aid of psychotherapy which 
attempts to reduce or remove the emotional 
basis for anorexia. Such therapy, if adhered 
to strictly, is often highly successful. In 
Simmonds’ disease the use of endocrine 
preparations to correct the deficiencies of 
a seriously diseased anterior pituitary rarely 
results in great improvement. For this 
reason the differential diagnosis of the two 
conditions is a matter of much more than 
academic importance. Berkman (Ann. [nt. 
Med. 22, 679 (1945)) has discussed his 
experience at the Mayo Clinic with the 
diagnosis and treatment of inanition result- 
ing from functional disorders. The discus- 


.sion was limited to the findings in women 


since they constituted the majority of pa- 
tients. Inanition of the type described was 
a result of vomiting or anorexia or both. 
The degree of change depended on the dura- 
tion and severity of the underlying causes. 
A number of patients whose body weights 
became stable between 55 and 75 pounds 
had a caloric intake of 900 to 1300 calories 
daily. 

Psychic symptoms of anorexia nervosa 
“resemble the emotional reactions of the 
spoiled child: loss of morale; loss of pride 
as evidenced by subterfuges; unsound ex- 
cuses and explanations regarding symptoms; 
apathy; reticence; paucity of ideas and 
negativistic tendencies.... The somatic 
symptoms consist of evidence of marked 
loss of weight with the appearance of age, 
pallor without anemia, in some instances 
hairiness of the arms and legs, dryness of 
the hair and skin, intolerance to cold with 
cold hands and feet, low blood pressure 
and a slow pulse rate. More than half 
of the female patients suffering from anorexia 
nervosa give a history of amenorrhea.” 
Lack of any recognizable avitaminosis in 
the face of such extensive dietary inadequacy 
may be explained on the basis of reduced 
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metabolism or because the dietary in- 
adequacy is quantitative and no _ special 
foods are avoided. It is of interest to 
recall that starvation rarely has a specific 
avitaminosis associated with it. 

A number of cases of anorexia nervosa 
have their onset during puberty or adoles- 
cence, even when the full blown syndrome 
appears years later. Various emotional 
difficulties may never reach adjustments, 
and vomiting or anorexia may occur. 
Voluntary restrictions of food intake by 
obese adolescents when their vanity is 
aroused may lead to a habit of inadequate 
eating which is not broken when the desired 
weight reduction has occurred. 

Many cases of anorexia nervosa are 
treated with a variety of hormones under 
the mistaken belief that endocrine dyscrasias 
are primarily responsible for the condition. 
These preparations are of little or no value. 
The same is true of vitamins. 

The treatment recommended by Berkman 
was a rigid regimen of diet therapy con- 
sisting of a gradual increase each week of 
the daily caloric intake by about 300 calories, 
starting with a diet containing approxi- 
mately 300 calories more than the current 
one. After an initial gain in weight there 
may be a week or more of no gain which 
discourages the patient and may make the 
physician question the diagnosis. Perse- 
verance in the diet schedule is rewarded by 
subsequent improvement in body weight 
and general health. Since the bulk as well 
as the caloric content of the diet increases, 
a certain amount of discomfort after meals 
is inevitable. The patient must learn to 
endure distress; and this is best accomplished 
by a frank explanation of the cause and cure 
of the condition. A return of the low basal 
metabolism to normal levels, of the cold 
extremities to their proper feeling of warmth, 
of normal menstruation from a state of 
amenorrhea all transpire in the course of 
proper therapy. 

Because of the relative simplicity of 
treatment and the elementary nature of 
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the diagnosis it is of great importance that 
the condition of simple starvation be 
entertained in patients presenting symptoms 
of inanition associated with anorexia or 
vomiting. When such patients are given 
the benefit of sound dietotherapy and 
adhere faithfully to a proper regimen the 
results are gratifying. Furthermore, the 


VITAMIN SUPPLEMENTATION 


The dietary findings, the prevalence of 
certain physical signs, and the results of 
laboratery measures of nutritional status 
among a group of aircraft workers in south- 
ern California have been reported previously 
(Wiehl, Milbank Memorial Fund Quart. 
20, 329 (1942); Borsook, Alpert, and 
Keighley, Jbid. 21, 115 (19438); see Nu- 
trition Reviews 1, 238 (1943); 2, 107 (1944)). 
A third report in this series has now appeared 
(Borsook, Milbank Memorial Fund Quart. 
23, 113 (1945)) which gives analyses of 
absenteeism, turnover, and personnel ratings 
on three groups of the workers as follows: 
(1) a supplemented group which received 
five administrations per week of tablets 
and capsules containing 50,000 1.v. of 
vitamin A, 800 1.v. of vitamin D, 10 mg. 
of thiamine, 10 mg. of riboflavin, 100 mg. 
of nicotinamide, 250 mg. of ascorbic acid, 
and 500 mg. of calcium (as the carbonate); 
(2) a placebo group which received tablets 
and capsules of corn oil and bicarbonate of 
soda; and (3) a control group which re- 
ceived no medication. 

For purposes of evaluation the 528 men 
who remained in the study for nine months 
or longer were subdivided into supple- 
mented and placebo groups, and further 
into subgroups according to the changes 
in working shift during the study. Before 
reviewing the results of this study it is 
important to note that the experimental 
group (supplemented and placebo) volun- 
teered for the study, while the “controls,” 
although matched in characteristics so far 
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observant clinician will gain insight into 
the manifold ways in which improper 
eating practices may disturb many different 
and apparently unrelated functions of the 
body. The importance of nutrition in 
health and disease must be remembered 
even in fields where it is not customarily 
considered. 


FOR INDUSTRIAL WORKERS 


as possible, were simply records taken from 
the general company file at the end of the 
experiment. 

The records on absenteeism were 
tabulated according to cause. There were 
no significant differences in absenteeism 
from any cause during the first six months 
of supplementation. During the second 
period of study, however, with the exception 
of one group, the ‘unauthorized’ and 
“authorized” absence rates of the supple- 
mented group were statistically significantly 
lower (i. e. such that the chances were 
five or less in one hundred that the observed 
differences could arise by chance) than 
the corresponding placebo class. In terms 
of total number of days absent per one 
hundred man days the figures were as 
follows: control 5.338, placebo 3.973, and 
supplemented 3.662. In contrast to the 
small difference between the placebo and 
supplemented groups, the considerably 
greater absentee rate of the controls is 
striking. It is evident that the factors 
of self-selection and participation in the 
experimental group exerted a marked effect, 
and one is led to question whether un- 
determined related factors might not have 
been responsible for the relatively small 
difference between the placebo and sup- 
plemented groups. Such factors are also 
implicated in the absence rate from illness 
during the first (March to August) and 
second (September to February) six months: 
control, 2.393 and 2.987; placebo 1.916 
and 1.887; vitamin supplemented 2.135 and 
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1.920. These data do not appear to warrant 
the generalization that “in the placebo 
group there was the usual fall and winter 
increase in absenteeism; in the vitamin 
group the seasonal influence was counter- 
acted.” 

Similar small differences were noted in 
a lower turnover rate for the supplemented 
group, these approaching statistical signifi- 
cance after the fifth month. The differences 
were explained as due to a better attitude 
of the supplemented men toward the job, 
“7. e. their morale became better.”’ The 
inference that vitamin supplementation 
increases morale is dangerous, and one 
difficult to substantiate by measurements 
of turnover rate. No doubt the factor 
of participation and the psychotherapeutic 
effect of any supplementation would also 
have had a considerable effect on turnover 
rate, but since the “‘controls’” were chosen 
only at the end of the study, they of course 
had no turnover rate. 

The company’s merit review rating on 
each employee served as the index of in- 
dustrial morale. This rating was made 
at six month intervals and attached a 
numerical score to each of six characteristics: 
production quality, production quantity, 
adaptability, knowledge of the job, de- 
pendability, and attitude. The investi- 
gators point out that the higher scores 
for all three groups in the “final” merit 
review may be partly explained by the 
increasing usefulness of an employee with 
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length of service as well as the tendency 
to make the ratings justify the increased 
salaries necessary in order to keep the men 
during the period of rapid expansion. Again 
there was a slightly larger final review 
score in the supplemented group, forexample, 
the mean scores for the class which contained 
the controls were: controls, 6.312; placebo, 
6.315; vitamin, 6.527. 

It seems questionable whether the results 
reported, without independent confirmation, 
could be accepted by the conservative 
nutrition worker as a basis for advising 
general dietary supplementation. The 
many factors which may affect absenteeism, 
turnover, general morale, and working 
efficiency demand the most careful con- 
sideration before differences of the 
magnitude reported can be completely 
accepted. Unforeseen circumstances such 
as a majority of one group working under 
a well-liked or greatly interested foreman 
might influence the results. Although the 
differences may be statistically significant, 
their interpretation still rests on the assump- 
tion that bias in sampling has been elim- 
inated. The common device of reversing 
the supplemented and placebo groups in 
order to eliminate the effect of possible sam- 
pling errors was not employed in this study. 
Finally, if a real difference exists between 
the average performances of the groups, this 
cannot be interpreted that all of the subjects 
in the group were benefited by the additional 
intake of essential food factors. 


PLASMA PROTEIN METABOLISM 


When plasma proteins are removed and 
must be restored from the body protein 
pool, at what rate are the various fractions 
of the plasma proteins restored? Which 
of the various constituents of plasma 
proteins has the “highest priority’’—which 
of these can be restored most readily and 
quickly? Zeldis and Alling (J. Exp. Med. 
81, 515 (1945)) attempt to answer these 
questions by electrophoretic studies. 


The investigation was carried out by 


conducting plasmapheresis in dogs. The 
removal of blood and replacement with 
red cells were done practically simul- 
taneously. The total bleeding varied from 
50 to 190 per cent of the blood volume and 
was determined by the apparent condition 
of the dog, the venesection being discon- 
tinued with the appearance of any sign 
of shock. The bleeding time varied from 
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seven to thirty-two minutes. Either at 
the end of the exchange of red cells for 
whole blood or five minutes afterward, a 45 
ml. sample of blood was collected for elec- 
trophoretic analysis. The dogs were fasted 
for twenty-four hours and then were fed 
a liver basal diet which supplied 80 calories 
and 2 g. of protein per kilogram of body 
weight per day. Samples of blood for 
analysis were taken again at periodic inter- 
vals, always twelve to sixteen hours after 
feeding. 

By measurement of the various areas in 
the electrophoretic patterns obtained on 
the successive samples of blood, the quan- 
tities of the various fractions as they 
appeared at intervals following the plas- 
mapheresis, were estimated. The authors 
appreciate the number of uncertainties 
which are introduced by such a method and 
attempt to analyze them. The basis for 
the quantitative data was chemical deter- 
mination of the total concentration of 
protein in the plasma. The total concen- 
tration was then divided between the 
individual components according to the 
fraction of the total area which each con- 
tributed. This procedure assumes the same 
specific refractive increment for all com- 
ponents and also assumes that the refractive 
increments of all components are constant. 
These assumptions are probably invalid. 
Nevertheless, comparison of electrophoretic 
and chemical analyses showed very good 
agreement. The conclusion is derived that 
in normal dogs the relative concentrations 
and the compositions of the various elec- 
trophoretic components are sufficiently 
constant so that the calculation does not 
reveal the errors involved in the assumptions 
made. 

The observations indicated that the 
electrophoretic patterns of normal dog 
plasma in veronal buffer at pH 8.5 are es- 
sentially similar to patterns of human 
plasma. It was noted, however, that dog 
albumin has a higher mobility than human 
albumin and in a mixture of dog and human 
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plasma migrates as a partially separated 
peak. Normal dog plasma frequently 
showed 4 alpha-globulin peaks. 

It was found that during the first twenty- 
four hours following acute depletion of 
plasma, appreciable quantities of all electro- 
phoretic components of the’ plasma proteins 
entered the circulating blood stream even 
when food was not given and had not been 
given for twelve hours before plasmapheresis. 
In such fasting periods albumin and total 
globulin appeared in approximately the 
proportions present in normal plasma. 
Alpha- and beta-globulins continued rela- 
tively elevated during the subsequent days 
in which caloric and protein intakes were 
adequate for weight and nitrogen gains. 
Initial albumin levels, however, were re- 
gained more slowly than those of total 
globulin. An interesting and _ significant 
point was that the relative proportions 
of the electrophoretic components of plasma 
proteins appeared to be disturbed from 
normal following a single acute depletion 
for as long as two to three weeks after the 
total protein level had returned to normal. 

The investigators point out that changes 
in the concentration of various plasma 
proteins may be produced either by alter- 
ation in the rate at which protein enters 
or leaves the circulation or by changes 
in plasma volume. In their experiments 
they were less concerned with changes 
in total protein concentration than with 
differences in concentration of the various 
electrophoretic constituents. Alterations in 
plasma volume do not directly affect such 
concentration differences but the rate at 
which the various fractions leave the plasma 
obviously would have an important bearing. 
The important qualification in their ob- 
servations, therefore, is that the rate at 
which original concentrations of plasma 
protein fractions are restored in the rapid 
depletion experiments do not indicate di- 
rectly rates of synthesis from dietary protein 
or from tissue reserves of protein or protein 
building materials. Rapid turnover of a 
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given component may mask a rapid rate of 
production. They state, however, that their 
limited data indicate that rates of turnover 
are not widely different for various plasma 
proteins. 

The results seemed to show that during 
the fasting period tissue reserves support 
the regeneration of all plasma _ protein 
constituents which can be identified by 
electrophoresis. It is stated, however, on 
evidence which will be supplied later, that 
the divergence of electrophoretic and chem- 
ical concentrations is due, at least in part, 
to the lipid materials associated with the 
various protein constituents. Various 
globulins may possibly be of importance 
in the transport of lipid materials. There 


is no clear evidence from the experiments 
that the rapidly restored components of 
the plasma are marshaled from a reserve 
store of preformed plasma protein, for 
in no case was the rate of restoration so 
rapid as to exclude the possibility of ex- 


tensive synthetic processes concerned with 
the modification of intracellular protein. 
Experiments based on heavy isotope 
labeling, in the same laboratory, indicate 
that such synthetic processes produce much 
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plasma protein from dietary protein within 
twenty-four hours. 

Of interest from the standpoint of disease 
was the observation in a dog in which an 
acute and later a chronic cholangitis and 
hepatitis developed, that abnormally high 
beta-globulin and fibrinogen accompanied 
by low albumin appeared. A similar ele- 
vation of gamma-globulin was noted in 
a dog in which a hemolytic reaction occurred. 
This evidence suggests a retarded rate of 
restoration of albumin in association with 
cholangitis and hepatitis. Under the con- 
ditions of stress obtained in the plasma- 
pheresis experiments such retardation may 
reflect a diversion of potential albumin 
precursors into the production of the ab- 
normally large concentration of beta-globulin 
and fibrinogen which were observed. The 
relative rates of restoration of beta-globulin 
and fibrinogen were not, however, very 
rapid. It is not clear, therefore, whether 
the peak level of beta-globulin represented 
normal or abnormal protein or whether 
the accumulation of beta-globulin and 
fibrinogen in the plasma was caused by an 
increased production or a decrease in the 
rate of their removal from the plasma. 


NUTRITIONAL REHABILITATION 


A number of articles published this year 
have dealt with the nutritional condition 
of the people, and particularly the children, 
of wartorn European countries, and with 
the treatment of the partial starvation 
which has been found. Stuart (Am J. 
J. Pub. Health 35, 299 (1945)) reviewed the 
evidence on the nutritional condition of 
children in France, and concluded that 
probably half of the children of school age 
had suffered a retardation of growth. They 
also showed some signs of general mal- 
nutrition, chronic fatigue, or lack of physical 
fitness, and probably of moderate retarda- 
tion of bone development. The decrease 
in growth rate was attributed to three 


factors acting alone or together in different 
individuals—lack of calories, of animal 
protein, and of vitamin D. Nevertheless, 
the diets consumed had not produced in 
most children any specific disease or pro- 
gressive physical deterioration. 

Stuart mentions the surprise with which 
the evidence has been reviewed, in the light 
of the known long continued deficiencies 
of the diet, and concludes that “‘it is probably 
due to our failure to appreciate the range 
of the powers of adaptation possessed by 
human beings. We recognize the remark- 
able capacity of individuals to adapt to 
unfavorable climatic and other environ- 
mental conditions, but fail to consider the 











possibility that similar adjustments can 
be made to gradual and not too excessive 
deprivations of food.” It is believed how- 
ever that the prolonged undernourishment, 
though not severe, has had an effect on the 
health, physical fitness, and growth of 
the children which will necessitate a liberal 
diet for a long period in order to attain full 
recovery. At the same time it is recognized 
that they have also been affected unfavor- 
ably by factors other than malnutrition, 
such as crowding, lack of public health 
services and medical care, and by terror. 

An editorial from England entitled 
“Partial Starvation and Its Treatment”’ 
(Lancet I, 375 (1945)) reviews briefly the 
known results of starvation in animals 
and man, some of the evidence of 
malnutrition in Belgium and_ France, 
and the means of treatment which 
should be adopted. Nutritional edema 
due to a combined deficiency of calories 
and protein has been reported from Europe, 
and it is pointed out that when this is 
accompanied by gastrointestinal trouble 
the patient is in danger. Children do 
not develop the typical edema, but look 
pale and soggy. The best method of 
treatment in mild cases is a diet of easily 
digested foods, including milk, eggs, meat, 
fresh fruit, and cereals, without much fat 
at first. Response to this treatment should 
be prompt, and after two weeks the patient 
should be able to take any ordinary diet. 
It is considered desirable that during those 
two weeks the patient should rest in bed. 
Serious cases will need warmth, hospital 
care, and good nursing as well as good 
food. The need for vitamin concentrates 
in general seems to be small compared 
with the need for good foods. 

Experience with almost 500 Dutch chil- 
dren who were brought to England in 
February, 1945, for relief was recorded by 
Tauber (Brit. Med. J.1, 486 (1945)). There 
were no severe hospital cases in this group 
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which had subsisted for a long time mainly 
on bread, potatoes, and cabbage. The 
patients were from 7 to 16 years old, and the 
chief impression which they gave was of 
general undersize rather than of wasting; 
they were pale and many were weak. No 
specific signs or symptoms of vitamin defi- 
ciencies were noted, but some thickening and 
dryness of the skin was observed, occasional 
swollen gums were noted although the dental 
state was fairly satisfactory. Such individ- 
uals who have been starved of fat for a long 
time may become very sensitive to it and 
react with violent gastric disturbances if 
suddenly given large or even moderate 
amounts. At first their intake was limited 
to 28 g. daily and the calories to 1800 daily. 
The calories were increased on the third, 
fourth, fifth, and seventh days to 1900, 2000, 
2200, and 2400 respectively. Acute gastric 
disturbances appeared in the first four weeks 
in some cases, but these were generally easily 
controlled. The main problem was to con- 
trol the diet and to graduate it to keep pace 
with growing tolerance. 

The Lancet editorial (loc. cit.) also con- 
siders the question of treatment of severe 
starvation, by means of protein hydrolysates 
given parenterally, especially when the 
starving patient is no longer able to eat. 
Without such parenteral feeding, the prog- 
nosis in the most serious cases is always 
bad, although it is not quite so bad between 
the ages of 20 and 40, and better in women 
thaninmen. Parenteral feeding is regarded 
as a new way of saving the very severe 
cases. However, caution must be urged 
in the giving of fluids intravenously to 
severely starved individuals. Starvation 
results in a diminished plasma volume and 
the sudden administration of too much 
fluid frequently leads to circulatory failure. 
Parenteral feedings high in calories but 
low in fluid volume should be ideal for the 
treatment of severely starved individuals. 
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The desirability of preparing fat for 
intravenous alimentation is generally 
recognized. The energy which might be 
derived from fat administered in this way 
would be very high. Since oil-in-water 
emulsions do not exert osmotic effects, 
any convenient concentration of fat could 
be used. Some of the progress already 
made and the problems which remain were 
discussed previously (Nutrition Reviews 3, 
3 (1945)). The recent study by McKibbin 
and co-workers (J. Lab. Clin. Med. 30, 
488 (1945)) carries us a little further. 
These workers studied the effect of 
corn oil emulsions of fine particle size pre- 
pared with a number of different stabilizers. 
These included Igepon T, cetyl phosphoric 
acid, edible gelatin, pharmaceutical gelatins, 
infusion gelatins, commercial soybean phos- 
phatides, and purified soybean phosphatides. 
The purpose of a stabilizer in fat emulsions 
is to maintain the physical state of the 
emulsion through autoclaving and standing. 
The stabilizer must be relatively nontoxic 
and its emulsion must be nontoxic. Emul- 
sions prepared with all of the stabilizers 
tested except the soybean phosphatides 
produced such severe or fatal reactions 
when infused into dogs in amounts sufficient 
to stabilize the desired caloric intake of 
fat, that they were obviously unsatisfactory. 
These reactions included vomiting and 
excessive salivation, pulmonary embolism 
and infarction, thrombophlebitis, and hemol- 
ysis. Emulsions stabilized with the com- 
mercial soybean phosphatides produced 
hemolysis and urticaria. However, those 
stabilized with the purified soybean phos- 
phatides produced only minor changes and 
these occurred only after relatively long 
periods of daily infusions. In a dog which 
received forty-eight such infusions furnishing 
a total of 1.35 kg. of corn oil, a progressive 
loss of weight and slight anemia were 
observed suggesting a mild toxicity of 
thisemulsion. Liver function tests revealed 
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no abnormality and in other respects the 
animal seemed normal. Microscopically, 
stainable fat was present in phagocytes in 
the lungs and in the liver parenchymal and 
Kupffer cells. In these organs and in the 
kidneys a cellular reaction to this stored 
foreign lipid had evidently occurred giving 
rise to scattered, discrete, and occasionally 
partially necrotic granulomatous lesions. 
These consisted of central lipid-laden 
macrophages and occasional giant cells 
with surrounding collars of lymphocytes. 
In addition, there was evidence of moderate 
but widespread deposition of blood pigment 
in reticulo-endothelial phagocytes. With 
regard to the fate of the infused fat, the 
authors concluded that it was utilized for 
energy since it was not likely to have been 
excreted by way of the gastrointestinal 
tract and the large amount infused could 
not be seen on careful gross inspection of 
the animal. This is not in agreement with 
the conclusions of Dunham and Brunschwig 
(Arch. Surgery 48, 395 (1944)) who failed 
to observe consistent changes in the char- 
acter of depot fat towards that of the infused 
fat and did not find a reduction of nitrogen 
excretion on low caloric intake during fat 
infusion periods. 

Coconut oi] appeared to be superior to 
corn oil as an infusion fat. It was found 
to be relatively nonirritating, a point of 
importance since needles may slip out of 
veins and the infusion may find its way 
into subcutaneous tissues. Furthermore, 
coconut oil is almost entirely saturated, 
having an iodine number of 6 to 10, and 
thus is much less susceptible to oxidative 
rancidity than other oils. It has a greater 
proportion of low molecular weight fatty 
acids and soluble fatty acids than corn oil. 
These factors would be expected to increase 
the rate of utilization of infused fat. 

In a total of 11 dogs receiving emulsions 
stabilized with the purified soybean phos- 
phatides no fatalities occurred. The total 
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energy content of these emulsions was 
approximately 1350 calories per liter on 
the basis of the fat alone and not including 
any energy possibly furnished by the 
phosphatides themselves. On this basis 


Ketosis, or acetonemia, is recognized 
as the cause of a large economic loss to 
dairymen. High producing cows are fre- 
quently affected by this metabolic disorder 
with the result that not only is milk pro- 
duction greatly reduced, but also, owing 
to impaired appetite, the physical condition 
of the cow is adversely affected. 

Ketosis is characterized by the presence 
of acetone bodies in the blood and urine 
and it is usually accompanied by hypogly- 
cemia. It apparently results from faulty 
metabolism of fat owing to a lack of sufficient 
carbohydrate for metabolic purposes. 
There is no evidence to indicate an inability 
to oxidize glucose. In veterinary practice 
the usual treatment for ketosis is adminis- 
tration of chloral hydrate or of glucose. 

A fundamental study dealing with ketosis 
was reported by Forbes (Cornell Veterinarian 
33, 27 (1943)) who investigated (1) the 
effect of readily available carbohydrate, 
added to the ration of normal cows, on 
ketone-body levels in the blood and urine; 
(2) the diurnal variation in ketone body 
excretion, the blood sugar and blood ketone- 
body levels of normal cows; and (3) the 
experimental production of fasting ketosis 
in ruminants. The first two lines of attack 
did not give any clues to the cause of ketosis, 
but the production of a fasting or starvation 
ketosis was accomplished by greatly re- 
stricting the caloric intake of both goats and 
cows. The author states that in order to 
produce a fasting ketosis, it is necessary 
that the animal be in good condition and 
hearing parturition or early lactation. 
Forbes expresses the opinion that many of 
the clinically diagnosed cases of ‘‘ace- 
tonemia”’ are essentially a fasting ketosis 
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it would be possible to give an “average 
fat intake” to a man weighing 70 kg. (750 
calories or 25 per cent of the total caloric 
intake) with an infusion volume of 555 ml. 
These results are, therefore, encouraging. 





in which the fasting may be relative or 
absolute and may be caused by feeding 
according to rule of thumb or by any illness 
or other disturbing factor that may cause 
the animal to go ‘“‘off feed.”’ Forbes dis- 
cusses the greater susceptibility to ketosis 
of females as compared with males and 
mentions the possibility of one or more 
of the female sex hormones as being re- 
sponsible for the sex difference in ketone pro- 
duction. He states that the comparatively 
great tendency of the female toward ketosis 
at a time near parturition is probably caused 
by a high lipemia and occasional hypo- 
glycemia combining to provide a_ high 
percentage of fat in the metabolic mixture. 

Patton (Vet. Med. 39, 150 (1944)) reports 
that acetonemia occurs in all parts of the 
country, at all seasons, and in cows of all 
breeds. This author arbitrarily differen- 
tiates between acetonemia and _ ketosis, 
referring to ketosis as the condition in which 
there is low blood sugar and a high con- 
centration of ketone bodies in the blood 
and urine, but no clinical symptoms. The 
disorder accompanied by clinical symptoms 
he terms acetonemia. He states that non- 
clinical ketosis is common in the northern 
United States, while acetonemia is exceed- 
ingly prevalent in the south as a primary 
ailment in the winter months, and in 
midsummer when pastures have dried up. 
Patton states that the greatest incidence of 
acetonemia in any group occurs in good to 
high producing cows at the period of max- 
imum milk production, and when maintained 
on the most inadequate diet. The disease 


is less prevalent, although it does occur, 
among cows receiving balanced rations. 
states 


Patton that the prevalence of 
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acetonemia as a primary ailment is directly 
proportional to a lack of vitamin A in the 
feed. He states further that the symptoms 
of primary clinical acetonemia closely par- 
allel those of vitamin A deficiency. 

Accordingly Patton (Vet. Med. 39, 271 
(1944)) undertook the treatment with vita- 
min A of alternate cases of acetonemia 
occurring under practical conditions. Doses 
of 100,000, 200,000 and 250,000 1I.v. were 
given per os on each of three successive 
days to a number of cows and in cases of 
uncomplicated acetonemia a prompt re- 
covery ensued. 

In a further report, Patton presented 
clinical data obtained with 19 cows in- 
cluding normal cows and others affected 
with both primary acetonemia and ace- 
tonemia complicated by metritis. Data 
are given to show a rise in blood sugar 
accompanying vitamin A treatment, and a 
corresponding decrease in acetone bodies. 
Patton advances the hypothesis that 
primary acetonemia is due to impaired 
function of the liver which results from a 
lack of vitamin A. 

As a result of these reports, much interest 
has been shown among veterinarians in 
the treatment of ketosis and acetonemia 
with massive doses of vitamin A (up to 
1,000,000 units per day). The results in 
practice have been disappointing, prompt 
recoveries being obtained in some instances 
but no response resulting in many cases. 
Many veterinarians believe that administra- 
tion of glucose is still the best treatment of 
ketosis. 


The current revival of interest among 
nutrition investigators in the subject of 
amino acids and proteins is occasioned by 
many factors. Some of the most prominent 
of these are the recent development of less 
tedious microbiologic methods for the de- 
termination of amino acids (Nutrition 
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Recently, Shaw, Matterson, Surgenor, 
and Hourigan (J. Am. Vet. Med. Assn. 
106, 285 (1945)) have reported a study of 
a number of cases in which the clinica! 
picture showed clearly that they were 
dealing with cows affected with ketosis in 
an uncomplicated form. The blood plasma 
carotene and vitamin A values for these 
cows were apparently normal, and the oral 
administration of from 1,000,000 to 
4,000,000 units of vitamin A for periods 
as long as three weeks was without bene- 
ficial effect on the ketosis. Undoubtedly 
in this instance, the ketosis was not caused 
by a deficiency of vitamin A. 

It has been suggested that thiamine and 
possibly other components of the vitamin 
B-complex may also be involved in ketosis, 
especially since blood lactic acid often 
remains at a relatively high level, even 
with severe hypoglycemia. Forbes how- 
ever was unsuccessful in obtaining any 
response to thiamine treatment although 
he cites success by Carlstrém in producing 
rapid cures of ketosis in cows by single 
injections of 20 mg. of thiamine hydro- 
chloride. 

It seems reasonable to assume that im- 
pairment of liver function owing to any 
one of a number of possible causes may be 
the fundamental cause of the disorder, 
the ketosis being only the manifestation 
of liver dysfunction. The successful treat- 
ment of the ketosis might then depend upon 
the recognition of the particular causative 
agent in any specific instance. 





Reviews 2, 154 (1944)), the increasing 
commercial availability of most amino 
acids at lower prices, the recognition of 
numerous metabolic interrelationships be- 
tween vitamins and amino acids (Mitchell, 
“Vitamins and Hormones,” I, 157 (1943); 
Nutrition Reviews 1, 305 (1943); 3, 72 
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(1945)), the clearer definition of the re- 
quirements of various species of animals, 
including man, for the amino acids (/bid. 1, 
260 (1943); 2, 330 (1944)), and the recog- 
nized practicability of parenteral amino acid 
therapy (Elman, Physiol. Rev. 24, 372 
(1944)). Two results of these developments 
have been proposals for quantitative amino 
acid requirements for man (Stare, Hegsted, 
and McKibbin, Ann. Rev. Biochem. 14, 431 
(1945)), and the appearance of numerous 
papers which present data on the amino acid 
content of foodstuffs. The obvious nutri- 
tional importance of the amino acid content 
of foods is that the biologic value of a protein 
is determined largely by its amino acid 
composition. 

As usual, when a field is undergoing rapid 
development, there has occurred an un- 
justified sense of urgency regarding the 
securing of data on the amino acid com- 
position of foodstuffs. Thus Block and 
Bolling, in the introduction to their book 
(“The Amino Acid Composition of Proteins 
and Foods,” Charles C. Thomas, Spring- 
field (1945)) write: “For purely chemical and 
physicochemical studies, accurate estima- 
tions are prerequisite; while for a broad 
survey of the field of nutritionally valuable 
food proteins, the first need is to gain as 
wide a knowledge as possible of the qualita- 
tive and quantitative distribution of the 
essential amino acids.’”’ The science of 
nutrition will not be furthered if investi- 
gators do not exert critical restraint in the 
collection of such data. An example of the 
iailure to do so is the vast amount of data 
on the ascorbic acid content of foodstuffs 
which has accumulated over the past ten 
vears or so (Zilva, Brit. Med. Bull. 2, 217 
(1944)). Multiply this by twenty-odd (the 
number of amino acids) and one may 
envision the confused state of amino acid 
composition of foodstuffs a decade hence, 
unless workers are more critical of their 
results than many have been of the analyses 
for ascorbic acid. Although in practical 
nutrition work one may agree with Block 
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and Bolling (loc. cit.) that as exacting 
information is not required as fer the 
establishment of molecular weights, it is 
difficult to foresee how a given determination 
is to be used by future workers and, hence, 
it appears that a more critical presentation 
of the validity of methods and standards 
should be made than has often been the 
case. This would seem especially important 
when one is proposing the adaptation of 
a method for the determination of an amino 
acid for which that procedure has not been 
previously applied. 

One precaution regarding analytical pro- 
cedures which too few nutrition laboratories 
have questioned in the past is the purity 
of standards obtained from commercial 
sources. This attitude may be justifiable 
as a practical expedient with certain vita- 
mins which require specialized technics for 
purification (for example, vitamin A) or 
which are obtainable only in minute quanti- 
ties. It is not, however, justifiable when 
dealing with well characterized amino acids 
which are obtainable in reasonably generous 
quantities. It is well known by amino 
acid chemists that every amino acid sample 
is to be regarded with suspicion until it 
is proved to be pure. As examples, one 
may cite the case of l-leucine which may 
be contaminated with as high as 9.2 per 
cent of methionine (Mueller, Science 81, 
50 (1985)) and of 1-histidine which may 
contain some 0.5 to 2.0 per cent of cystine 
as an impurity (Darby and Lewis, J. Biol. 
Chem. 146, 225 (1942)). It is to be em- 
phasized that the nitrogen analyses in 
these cases were acceptable so that this 
analysis alone is not proof of absolute 
purity. 

That such contamination is not limited 
to natural amino acids which have been 
isolated from protein hydrolysates is demon- 
strated by the experience of Hegsted and 
Wardwell (J. Biol. Chem. 153, 167 (1944)) 
who found that synthetic dl-leucine ex- 
hibited some 10 to 20 per cent activity as 
isoleucine in a microbiologic assay with 
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Lactobacillus arabinosis. They succeeded in 
isolating the tosyl derivative of dl-isoleucine 
from this synthetic preparation of dl-leucine. 
Schweigert, Tatman, and Elvehjem (Arch. 
Biochem. 6, 177 (1945)) have encountered 
a similar difficulty with standards of dl- 
isoleucine. These workers found that three 
different samples of this amino acid gave 
variable responses to L. arabinosis when the 
isoleucine content of the medium was the 
limiting factor. A compromise was reached 
by utilizing a commercial amino acid which 
the manufacturer reported as 97 per cent 
pure. No data, however, are presented 
to indicate the criteria employed in estab- 
lishing this purity. 

The problem of specificity of optical 
isomers of amino acids in microbiologic 
assays is another point which requires 
more detailed study than has sometimes 
been made. Until pure preparations of 
the l-amino acids are tested in each micro- 
biologic procedure and compared with 
pure dl-preparations one must recognize 
that analytical data based on standard 
curves employing the dl mixture should 
be regarded as tentative. Such comparisons 
have been made with some amino acids, 
but not with all. 

Properly conducted microbiologic assays 
for certain amino acids may likely prove 
to be the most dependable procedures which 
are available. Comparisons of data ob- 
tained by these methods with the older 
procedures may, at times, reveal inaccuracies 
in older methods (Block and Bolling, Arch. 
Biochem. 6, 277 (1945)). However, agree- 
ment of data with existing analytical 
figures does not necessarily indicate cor- 
rectness (McMahan and Snell, J. Biol. 


Hanes has characterized sprue as “a 
profound disturbance of the power of the 
intestines to absorb in a normal fashion 
the products of digestion” (see Tice ‘‘Prac- 


VITAMIN LEVELS IN SPRUE 








Chem. 162, 83 (1944)). It is probable that 
the method of choice as a reference standard 
for amino acid analyses is the isotopic dilu- 
tion principle as described by Rittenberg and 
Foster (Ibid. 133, 737 (1940)). In this pro- 
cedure a known quantity of “tagged” pure 
amino acid is added to a hydrolysate, mixed, 
and the amino acid in question isolated. 
The highly purified product is then analyzed 
for isotope content, and from the dilution of 
the tagged compound which occurs one can 
calculate the actual amount of amino acid 
initially available in the hydrolysate. 

The need for scrutiny of methods may 
be illustrated by data on the isoleucine 
content of beef muscle protein. Block 
and Bolling report a value of 3.0 per cent 
for this amino acid while Schweigert, 
Tatman, and Elvehjem by a similar method 
found approximately 5.9 per cent. This 
difference may be due to differences in 
samples analyzed, but it is usually held 
that individual proteins are of constant 
amino acid composition. Furthermore, it 
would be surprising if the proportions of 
various proteins differed greatly in the 
muscle tissues of well fed animals. In 
fact Beach, Munks, and Robinson (J. 
Biol. Chem. 148, 431 (1943); Nutrition 
Reviews 1, 369 (1943)) on the basis of 
analyses of muscle tissue for ten amino 
acids have proposed a characteristic pattern 
of amino acid composition for the various 
species which they examined. Hence, when 
differences are observed in only one or 
two of several amino acid values arrived 
at by similar methods applied to the same 
tissues, it would seem desirable to subject 
the analytical procedure to close ex- 
amination. 











tice of Medicine,’ W. F. Prior Co., New 
York, 4, 171 (1944)). Its clinical relation- 
ship to the syndromes of idiopathic 
steatorrhea and celiac disease suggests 











a common etiology. The more tenuous 
relation sprue bears to pernicious anemia 
and pellagra has been discussed with varying 
emphasis (Bean, Spies, and Blankenhorn, 
Medicine 23, 1 (1944); May, McCreary, 
and Blackfan, J. Pediatrics 21, 289 (1942); 
Manson-Bahr, Lancet II, 317 (1940)) and 
a final evaluation is not available. It is, 
therefore, with considerable interest that 
the report by Cayer, Ruffin, and Perlzweig 
(Am. J. Med. Sci. 210, 200 (1945)) on 
vitamin levels in sprue is received. Using 
a type of investigation and technics recently 
discussed (Nutrition Reviews 3, 195 (1945)) 
these workers studied 12 cases of sprue 
exhibiting steatorrhea, macrocytic hyper- 
chromic anemia, flat dextrose tolerance 
curve, and weight loss. Two cases were 
in remission at the time of the study. As 
controls, they employed 30 healthy students 
and 25 patients with mild or early deficiency 
of the vitamin B-complex, the same as 
reported previously. 

The three groups were compared with 
regard to plasma vitamin A, carotene, 
and ascorbic acid. Also the excretion of 
urinary niacin after a 500 mg. oral dose, 
riboflavin during a control period and 
after a 5 mg. oral dose, thiamine during 
a control period and after a 1 mg. intra- 
muscular dose, and pyridoxine after a 50 
mg. oral dose was studied. Striking group 
differences were found, particularly in plasma 
vitamin A and carotene. Every subject 
with sprue had a blood plasma carotene 
level below the suggested lower normal 
limit and the mean was 49 1.v. per 100 
ml. of blood while the students had a mean 
level of 265 1.v. and the B-complex deficient 
patients 205 1.u. A_ similar difference 
in plasma vitamin A levels occurred although 
not as marked in degree. The levels were 
48, 115, and 89 1.v. respectively, for the 
three groups. Two individuals with sprue 
had levels just above the lower limit sug- 
gested for normal. The patients with sprue 
had very low plasma ascorbic acid but no 
evidence of scurvy. Urinary excretion of 
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a load dose of niacin was slightly better in 
the sprue patients than the B-complex 
deficient group but the mean level was far 
lower than that of the students. Urinary 
riboflavin, both in control and load test, 
was somewhat lower in the sprue group 
than the B-complex deficient group and 
both were definitely lower than the normal 
controls. Results with thiamine were much 
the same. Many individual subjects had 
levels for B-complex vitamins above those 
proposed as lower limits of normal so the 
use of this type of biochemical assay for 
diagnostic purpose is not as satisfactory 
with the B-complex vitamins as it appears 
to be with vitamin A and carotene. Es- 
timations of these fat soluble vitamins should 
have a thorough trial in the diagnosis of 
sprue, for Cayer and co-workers have 
shown that in amebic dysentery, where 
diarrhea might have produced similar de- 
pletions, mean levels for plasma vitamin A 
were almost twice as high as in victims of 
sprue and practically the same as for patients 
with B-complex deficiencies. Similar find- 
ings were obtained with carotene. A com- 
parison of the sprue patients with a group 
with pernicious anemia indicated essentially 
the same types of differences as between 
sprue and amebic dysentery. While it 
is apparent that mean values present signif- 
icant differences in plasma levels of carotene 
and vitamin A between sprue and either 
amebic dysentery or pernicious anemia, 
it is not certain that the differential diagnosis 
ean be established by these procedures in 
a single patient. Nevertheless, the findings 
of very low levels of plasma carotene and 
vitamin A in patients suspected of having 
sprue may be looked upon as strong con- 
firmatory evidence. 

It would have been of interest to have 
the data on the 2 persons whose sprue 
was in remission. It is apparent from the 
excellent charts which include the dis- 
tribution of levels that at least plasma 
carotene was abnormally low in them as 
well as in those whose sprue was active. 
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This suggests that such measurements are 
of little if any prognostic value. 

The findings of the Duke investigators 
are widening the basis of knowledge con- 
cerning the chemical and clinical aspects 


Within the past few years convincing 
evidence has been presented that vitamins 
of the B-complex are involved in certain 
phases of estrogen metabolism and activity. 
It has been demonstrated that a deficiency 
of this group of vitamins in rats causes a 
diminution in the ability of the liver to 
inactivate estrone. Large doses of ribo- 
flavin and of thiamine have been shown to 
restore this ability. It has been shown 
further that these two vitamins are essential 
for the metabolism of estradiol by liver 
slices. Finally, it has been demonstrated 
that chicks deficient in Lactobacillus casei 
factor (‘folic acid’) show an impaired re- 
sponse to stilbestrol. 

Biskind and Biskind (Science 94, 462 
(1941)) reported that a deficiency of the 
B-complex interfered with the inactivation 
of estrone by the liver. Pellets of this 
estrogen were implanted in the spleens 
of adult castrated female rats. From the 
spleen the estrone must necessarily pass 
through the liver before reaching the 
systemic circulation. When the operation 
was successful, i. e. when adhesions did not 
form between the spleen or omentum and 
other organs which permitted blood from 
the portal circulation to enter systemic 
vessels, anestrus resulted. After about 
three weeks on a stock diet the animals 
were changed to a vitamin B-complex-free 
diet. Within two weeks on this diet ir- 
regular estrual changes began to take 
place, indicating that the estrone was no 
longer being completely inactivated, and 
after about three weeks the rats remained 
in constant or nearly constant estrus. 
Segaloff and Segaloff (Endocrinology 34, 


VITAMIN DEFICIENCIES AND ESTROGEN ACTIVITY 


of deficiency disease and warrant their 
use in diagnosis as well as in further research. 
Plasma carotene and vitamin A _ levels 
appear to have real diagnostic value in the 
sprue syndrome. 






346 (1944)) confirmed and extended the 
findings of Biskind and Biskind. They 
found that a deficiency of the B-vitamins 
decreased the ability of the rat’s liver to 
inactivate estrone, alpha-estradiol, and 
diethylstilbestrol as indicated by an in- 
creased vaginal response to intrasplenically 
injected estrogen. Administration of large 
doses of either thiamine or riboflavin caused 
an increase in the rate of inactivation of 
estrone or alpha-estradiol (but not of 
diethylstilbestrol) to a level which was 
essentially normal. In contrast, the ad- 
ministration of choline, pyridoxine, and 
pantothenic acid, singly or in combination, 
failed to influence the rate of inactivation of 
any of the three estrogens. 

Singher and co-workers (J. Biol. Chem. 
154, 79 (1944)) used a somewhat different 
experimental approach. By feeding suitable 
purified diets to rats and mice, they obtained 
animals with, respectively, each of the 
following deficiencies: thiamine, riboflavin, 
pyridoxine, pantothenic acid, biotin, and 
vitamin A. Animals were sacrificed at 
varieus stages of a given deficiency and 
the livers were immediately removed and 
sliced into Ringer-phosphate solution. One 
hundred mg. of slices were weighed into 
Warburg vessels, 3 micrograms of estradiol 
were added, and the flasks incubated with 
shaking. After two hours, the reaction 
was interrupted, the enzymes inactivated 
by heat, and the material assayed for 
estradiol content by the uterine growth 
method. The results indicated that estra- 
diol inactivation by liver slices depends on 
the liver content of riboflavin and thiamine. 
The levels of pyridoxine, pantothenic acid, 
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biotin, and vitamin A in the liver, on the 
other hand, had no influence on the in- 
activation of this estrogen. 

Hertz and Sebrell (Science 100, 293 
(1944)) studied a different phase of estrogen 
activity, the response of the oviduct of 
the chick to stilbestrol. They were able 
to demonstrate that the response to this 
substance of chicks deficient in L. casei 
factor (‘folic acid’) was greatly impaired. 
The chicks were maintained from hatching 
on purified diets deficient either in L. casei 
factor or pantothenic acid. After fifteen 
to nineteen days on such diets, each chick 
was given for six days a daily subcutaneous 
injection of 0.5 mg. of stilbestrol in corn 
oil. The chicks were sacrificed twenty- 
four hours after the last injection and au- 
topsied. Oviducts averaging 62 mg. in 
weight were obtained from the L. casei 
factor-deficient chicks, while the oviducts 
of control chicks of the same age which 
had received 20 micrograms of crystalline 
L. casei factor daily from birth averaged 
450 mg. in weight. Pantothenic acid- 
deficient chicks showed a substantial but 
subnormal response to stilbestrol. The 
weights of the oviducts of these animals 
averaged 281 mg. In a later communica- 
tion, Hertz (Endocrinology 37, 1 (1945)) 
reported the existence of a direct quanti- 
tative relationship between the degree 
of oviduct response to stilbestrol and the 
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dietary level of “folic acid.” He reported 
also that the response in chicks fed a 
commercial stock diet was substantially 
greater than that observed in chicks re- 
ceiving a purified diet with all of the known 
vitamins at adequate levels. This suggested 
the existence of an unidentified factor or 
factors important to oviduct growth. The 
mean oviduct weight of untreated birds 
given a stock diet was 24 mg., of birds of 
identical age maintained on the same diet 
but treated with stilbestrol 1095 to 1295 
mg. (in different experiments), and the 
mean oviduct weight of estrogen-treated 
birds given 50 micrograms daily from birth 
of crystalline fermentation L. casei factor 
was mg. Deficiencies of pantothenic 
acid, riboflavin, and pyridoxine were stated 
not to affect materially the oviduct response 
despite the accompanying effect on body 
growth. 

Aside from their importance to our under- 
standing of the action of estrogens, these 
results indicate the availability of a new 
tool for the study of vitamin deficiencies. 
As pointed out by Hertz, the fortyfold 
hypertrophy of the oviduct in seven days 
in response to stilbestrol constitutes an 


--- 
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extremely rapid formation of new tissue. 
Utilization of this technic may permit the 
evaluation of critically 
for tissue growth. 


factors required 


NUTRITIONAL SURVEY IN NEWFOUNDLAND 


For the study of nutritional deficiencies, 
Newfoundland offers a unique opportunity. 
The geographic isolation of this country, 
its primitive transportation and minimal 
agricultural production on leeched marginal 
land, its inadequate educational facilities, 
and poor housing, food storage, and cooking 
facilities, produce the conditions leading 
to malnutrition. Several groups of workers 
have found this region interesting from a 
nutritional standpoint and a number have 


reported on the existence of various types of 
nutritional deficiency (Nutrition Reviews 3, 
251 (1945)). Arecent report is that of Met- 
coff and co-workers (J. Lab. Clin. Med. 30, 
475 (1945)). These workers made a study at 
Norris Point in June, 1944, for the twofold 
purpose of rapidly assessing the nutritional 
status by examination of a weighted popula- 
tion sample and for the establishment of a 
base line from which the future nutrition 
of the same or similar samples could be 
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judged. This was especially desirable, for 
in the near future enriched flour was to be 
introduced into Newfoundland. 

In a period of ten days 113 individuals 
were examined by a survey team of 6 mem- 
bers. Those members of the community 
most susceptible in regard to clinical de- 
ficiency, notably pregnant and lactating 
women and rapidly growing children, re- 
ceived particular attention. The family 
was made the unit of study and only those 
families in which there had been a pregnancy 
within the previous two years were included. 
Thirty-nine families were examined. These 
included 30 women, 34 children 3 to 6 years 
of age, 24 children 10 to 14 years of age, 
and 6 men. Of the women examined 6 
were pregnant and 14 lactating. The 
majority of the men of these families were 
absent in fishing or lumbering industries 
but 10 additional men seen in the clinic 
were included in the survey. The exami- 
nation consisted of a nutritional history, 
a detailed medical history, a thorough 
physical examination, photography, and 
the following laboratory tests: urinalyses, 
hemoglobin determinations, total plasma 
proteins. 

When the diet consumed by these persons 
is reviewed it is by no means surprising 
to learn that many apparent instances of 
dietary deficiency were discovered. The 
main protein foods were fish, salt pork, 
beef, dried beans, and peas. The lack of 
storage facilities made the supply of fresh 
meat largely dependent on the weather. 
The supply of fresh fish depended on the 
run in a particular year. Margarine, for- 
tified with 6000 1.v. of vitamin A per 
pound, was used as practically no butter 
was available. Fresh vegetables were not 
available from October to July and during 
this period root vegetables including po- 
tatoes, turnips, carrots, parsnips, and beets 
were used in addition to cabbage. The 
method of preparation of the vegetables 
made it doubtful whether much of their 
vitamin content was retained. Breakfast 
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cereals were usually cream of wheat or 
rolled-oats porridge cooked overnight and 
served with sugar or molasses. The con- 
sumption of milk even among children was 
extremely low. A rough estimate of the 
nutrient intake revealed values in many 
categories which were distinctly lower than 
is generally considered to be a desirable 
amount. 

A great number of the symptoms were 
encountered which have come to be regarded 
as associated with nutritional deficiency. 
These included burning and painful eyes, 
visual fatigue, photophobia, and lacrimation. 
The terms night blindness and snow blind- 
ness were well known to the natives, and 
a number gave a history of these symptoms. 
Soreness of the tongue was mentioned by 
17 persons and cracked, painful lips were 
observed in 21. Bleeding gums had been 
present in 29, more than a third of the 
group. There was a high incidence of 
exertional dyspnea and palpitation as well 
as the complaints of numbness and tingling 
of the extremities, syncope, and dizziness. 
Cramps in the legs, nervousness and ir- 
ritability, and easy fatigability were common 
complaints of the women. “Indigestion’’ 
was frequent. 

On physical examination conjunctival 
thickening and infection and Bitot’s spots 
were often seen. One of the most frequent 
signs observed was some change in the 
papillae of the tongue. A magenta colored 
tongue was observed in a number of the 
subjects and angular stomatitis was mod- 
erately common. Lesions of the teeth and 
gums were very common and dental caries 
was found in over 80 per cent of persons. 
Changes in the sebaceous glands of the 
skin of the face of the type often associated 
with ariboflavinosis were common. Fol- 
licular hyperkeratosis was found in 36 per 
cent of the women and in even larger 
numbers of the children and men. Pete- 
chiae, purpuric spots, and general pallor, 
however, were rarely observed. Calf muscle 
tenderness and reflex and sensory disturb- 











1946] NUTRITION 


ances in the feet and legs were encountered. 
Systolic heart murmurs were common. 
Skeletal abnormalities suggestive of rickets 
were observed. The adults, in general, 
were of short stature and thin, only one 
woman of the group being definitely obese. 
The children appeared to be undersized 
both in height and weight and they, in 
particular, lacked spontaneity and were 
inactive and quiet. As might be expected 
anemia was common and was seen in greatest 
degree in the women. Plasma protein 
determinations revealed a protein level 
of less than 6 g. per cent in 6 children and 
3 women. 

In trying to give some objective estimate 
of the frequency of nutritional deficiency 
the investigators considered “apparent” 
deficiency to exist if the subject showed 
three signs or two signs and one or more 
symptoms which are considered to be 
characteristic of deficiency of a given 
dietary substance. “Suggestive’’ deficiency 
was indicated when the person showed two 
signs or one sign and one or more symptoms. 
A person was designated as having ‘“‘ques- 
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tionable” deficiency if only one sign was 
present or signs were less definite. On 
this basis it was found that 41 per cent of 
the total sample suffered from “‘apparent’”’ 
deficiency; 37 per cent had ‘“suggestive’’ 
deficiency; 13 per cent “questionable”’ 
deficiency; and only 9 per cent no deficiency. 

It is stated that deficiency of vitamin A, 
riboflavin, and iron were the conditions 
most frequently encountered. Unfor- 
tunately the investigators do not state 
exactly what they considered to be the 
criteria for these deficiencies. Since there 
has been some dispute as to the validity 
of criteria which have been proposed, it 
would have been desirable to state on what 
grounds their conclusions were reached. 
It must be assumed from their data that 
iron deficiency was accepted as being present 
on the basis of a lowered hemoglobin level. 
It is well known that lack of iron is not the 
only cause of anemia and in a population 
such as that studied one might have expected 
to find other types of nutritional] deficiency 
leading to anemia, as well as infections and 
other conditions which may produce anemia. 


PROTEIN LOSS DURING INFLAMMATION 


In previous issues (Nutrition Reviews 
3, 86 (1945)) the nitrogen loss which has 
been observed in association with fractures 
and other types of body injury has been 
discussed. It has been mentioned that 
this nitrogen loss is much more pronounced 
in well nourished individuals than in those 
who are undernourished and have been 
suffering from illness for a long period of 
time. The mechanism of the nitrogen 
loss is not understood. It has been sug- 
gested by some that anabolic mechanisms 
may be inhibited by body injury, while 
others have proposed that the negative 
nitrogen balance represents increased catab- 
olism. 

Seeking to gain information on this 
point, Madden and Clay (J. Exp. Med. 


82, 65 (1945)) fed dogs diets of various 
protein contents and produced sterile con- 
trolled inflammation by subcutaneous in- 
jection of turpentine. This resulted in 
local swelling, induration, and abscess for- 
mation, which were terminated by rupture or 
incision after three to five days and were 
associated with general reactions of malaise, 
fever, leucocytosis, and increased urinary 
nitrogen. The studies were made on 5 
dogs and-were carried through periods of 
low, normal, high, and even a doubled 
protein intake. Nitrogen balance studies 
were made for three to six days 
after turpentine injection, and nitrogen 
intake was provided in seven experiments 
by giving parenterally a solution of glycine 
and the “ten essential’? amino acids. 
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It was observed that a dog maintained on 
a normal protein intake shows a greatly 
increased urinary nitrogen after turpentine 
inflammation. On the other hand, a dog 
whose protein reserves were low as the 
result of a previously low intake and given 
a normal protein intake after the abscess 
was produced, showed only a slightly 
increased urinary nitrogen and practically 
a maintenance of nitrogen balance. When 
the protein intake was doubled the depleted 
dog showed strongly positive nitrogen bal- 
ance even though the urinary nitrogen was 
greatly increased after turpentine injection. 

Thus it was found possible to make up 
for the increased urinary nitrogen loss by 
increased intake of nitrogen. According to 
the studies of Madden and Clay it would ap- 
pear that the increased urinary nitrogen 
associated with inflammation is more related 
to the amount of protein reserve than to the 
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quantity of the current intake although ob- 
viously this intake and its quality will have 
an influence. An animal with adequate 
reserves is capable of responding in a manner 
which is associated with increased urinary 
nitrogen output. It must be shown that the 
effects of turpentine injection in a dog are 
comparable to the effects of tissue injury, 
such as fractures, in a healthy human being. 
Nevertheless there is no theoretical reason to 
believe that these observations do not apply 
to man. It appears likely therefore that 
in association with tissue injury in a healthy 
individual, breakdown of reserve protein 
occurs to provide specific fractions for 
combating theinjury. Thedepleted individ- 
ual is incapable of doing this and thus, 
presumably, is at a disadvantage. The 
desirability of maintaining a positive nitro- 
gen balance in the presence of injury is 
indicated by these studies. 


LACK OF TOLERANCE TO GLUTAMIC ACID 


Madden and co-workers (J. Exp. Med. 
81, 439 (1945)) report a study which 
should be of interest to those concerned 
with the administration of casein digests and 
amino acids parenterally. Following up 
the observation that certain mixtures of 
crystalline amino acids are well tolerated 
whereas protein digests must be given fairly 
slowly to avoid such reactions as vomiting, 
they sought to find the factor causing this 
reaction. ‘The study was made on dogs by 
comparing the effects of the administration 
intravenously of amino acids dissolved 
in distilled water in nitrogen concentrations 
ranging from 0.6 to 2.2 per cent. The 
amino acid solutions were usually near pH 
5 without adjustment, except for those 
containing glutamic acid or aspartic acid. 
The latter were adjusted to near pH 5 by 
the addition of sodium carbonate except 
for a few given unadjusted near pH 3.5. 
An enzymic hydrolysate of proteins (Ami- 
gen), prepared by the controlled digestion 


of a mixture of casein and pork pancreas, 
was given in the 10 per cent solution in 
distilled water provided by the manu- 
facturer and having a nitrogen concentration 
of 1.2 per cent. An acid hydrolysate of 
casein fortified with tryptophane (Amino 
Acids Stearns) was given after diluting with 
distilled water to a nitrogen concentration 
of 1.27 per cent, the solution provided by 
the manufacturer. The injections were 
made in the leg veins of dogs, always before 
feeding. Some of the dogs were on a stock 
diet, others on a low protein basal diet. 

It was observed that certain mixtures of 
the ten “essential’? amino acids produced 
vomiting eight out of ten times in dogs, 
whereas similar mixtures with glycine added 
were injected ten out of eleven times with 
no vomiting. Injections of casein digests 
produced vomiting even though done at 
much slower rates than the amino acid 
injections. In reviewing the occurrence 
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of reactions following administration of 
amino acids, it was found that a significant 
correlation existed between the inclusion 
of glutamic acid in the mixtures and the 
occurrence of vomiting. Vomiting occurred 
during 19 of 29 injections with glutamic 
acid whereas it occurred only four times 
in 31 injections without glutamic acid. 
The 31 injections all contained glycine. 
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Reactions with glutamic acid were noted 
particularly when more than 100 mg. of 
glutamic acid per kilogram were given. 
Aspartic acid, another dicarboxylic amino 
acid, produced no disturbance in the con- 
centration in which it was used. It is 
suggested by the investigators that casein 
digests may cause vomiting 
their glutamic acid content. 


because of 


TOXICITY FOLLOWING MASSIVE DOSES OF VITAMIN D 


‘The introduction of vitamin D therapy 
in arthritis followed the empiric observation 
that there was amelioration of arthritic 
symptoms when massive amounts of vitamin 
D were given for hay fever. No rationale 
for its use is known since no definite im- 
balance of calcium and_ phosphorus 
metabolism occurs in arthritis. Although 
vitamin D may increase or decrease bone 
ash in rats, depending on the dose, there 
is no indication that correction of osteo- 
porosis or reduction of abnormal bone 
proliferation occurs in human arthritis 
when massive doses of vitamin D are used. 
Hypercalcemia is not a necessary concomi- 
tant of clinical improvement. 

Danowski, Winkler, and Peters have 
recently reported two instances of dangerous 
complications resulting from promiscuous 
and protracted treatment of arthritis with 
large quantities of vitamin D without benefit 
of medical supervision (Ann. Int. Med. 
23, 22 (1945)). This is an exception to 
most clinical reports which generally imply 
that the toxic effects of large doses are 
insignificant. Both patients were white 
women who had taken large doses of vitamin 
D, from 150,000 to 450,000 1.v. daily for six 
years in one case, and from 50,000 to 500,000 
1.u. daily for thirteen months in the other. 
Clinical and chemical findings in both pa- 
tients included decalcification (osteoporosis), 
anemia, elevated blood nonprotein nitrogen, 
hypercalcemia, albuminuria, casts, and re- 
duced kidney elimination of phenolsulfon- 


phthalein. One patient had extensive de- 
posits of calcium in the soft tissue. The 
other had hypertension with retinal vascular 
lesions. Following discontinuation of 
therapy with vitamin D there was gradual 
clinical improvement, with slow absorption 
of the calcium deposits and reduction of the 
blood pressure to normal. There was also a 
considerable betterment of urinary function. 

Danowski, Winkler, and Peters suggest 
that renal damage following therapy of 
arthritis with massive doses of vitamin 
D may be much more frequent than the 
medical literature would indicate, since the 
findings may be ascribed to other more 


common causes. Hypercalcemia favors 
metastatic calcification of soft tissues. 
Calcium deposits in the kidneys may 


provoke damage even where kidney func- 
tion was originally satisfactory. Though 
renal calcification was not demonstrated 
in these cases functional derangements 
occurred even without grossly demonstrated 
changes. The rapidity and degree of re- 
covery from the damaging effects of ab- 
normal calcium deposits depend on more 
than their size alone. According to these 
authors, ‘“‘the extent of fibroblastic pro- 
liferation about the calcified areas in the 
kidneys probably determines the complete- 
ness with which the renal lesions may 
resolve.” 

It is further pointed out that vitamin 
D prepared by the Whittier process of 
heat vaporization and electrical activation 
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of ergosterol, though supposedly less toxic 
than that prepared by irradiating ergosterol 
may cause hypercalcemia, nausea, vomiting, 
and anorexia. Each of the patients dis- 
cussed above had received one type of 
vitamin D. It is apparent that this kind of 
therapy requires careful and constant super- 
vision with determinations of serum calcium, 
blood pressure, and renal function if danger- 
ous and possibly fatal complications are 
to be avoided. Careful history taking 
should avoid possible confusion of signs 
and symptoms with the related syndrome 
of hyperparathyroidism. In view of the 
serious nature of complications of vitamin 
D therapy in arthritis it should not be 
carried to the point of hypercalcemia. 


Characteristics of rations desirable on 
theoretical grounds may actually prove to 
be detrimental. Pemmican has been recom- 
mended as the major or sole constituent 
in field rations because of its lightness, 
compactness, and good keeping qualities. 
The favorable arguments and _ evidence 
have been summarized by Stefansson (Mil- 
itary Surgeon 95, 89 (1944)). Kark, John- 
son, and Lewis (War Medicine 7, 346 
(1945)) have made a complete survey of 
reports of the use of pemmican, chiefly by 
polar explorers, and have included the 
relevant ones in a paper which details a 
field trial of pemmican as the sole ration for 
a platoon of 17 seasoned infantrymen 
undergoing rigorous maneuvers in a sub- 
arctic area. The study is notable since it 
represents the type of objective approach 
to nutritional problems relating to warfare 
in various environments which utilizes many 
kinds of information not readily available 
in the past. 

The subjects were chosen for their high 
morale and excellent physical fitness as 
shown by previous experience in the test 
area where the average temperature during 


DEFECTS OF PEMMICAN AS AN EMERGENCY RATION FOR INFANTRY TROOPS 








As more data accumulate clinicians are 
learning that vitamins are not to be ad- 
ministered blindly. They may have serious 
side effects when used as pharmaceuticals 
rather than as dietary supplements. The 
entire problem of chronic toxicity of these 
very potent compounds used in quantities 
far beyond any physiologic range, remains 
to be investigated, especially since it is so 
generally assumed that they are innocuous. 
And beyond any harmful effect of single 
vitamins used in large doses one must 
consider the possibility of damage from 
using in imbalanced quantity one or an- 
other of such groups as members of the B- 
complex far out of line with the normal 
amounts found in food. 







the experiment was —3°F. Work of a 
tactical nature at a level of about 4500 
calories daily included simulated combat, 
marching, hauling toboggans, digging in 
frozen ground, and chopping wood. Each 
man’s daily ration contained 765 g. of 
pemmican made of dehydrated prime beef 
(30 per cent of calories), with suet (70 per 
cent of calories), tea, cigarettes,and matches. 
No added salt or sugar was provided. The 
pemmican contained no ascorbic acid, and 
only traces of thiamine and riboflavin. 
Observations were made repeatedly on 
operational efficiency, morale, complaints, 
tests of physical fitness, work output, 
medical status, body weight, food consump- 
tion, and biochemical status (urinary ketone 
bodies, whole blood hemoglobin, serum 
protein, serum chloride, urinary chloride 
and vrinary ascorbic acid, thiamine, ribo- 
flavin, and fF, factor). Three similar 
platoons using better rations served as 
controls, and comparable data on the test 
platoon prior and subsequent to the pem- 
mican test were available. 

Morale fell abruptly on the first day of 
pemmican diet and by the second day 
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excessive fatigue, weakness, and nausea 
appeared. On the third day the platoon 
had deteriorated beyond the point of mili- 
tary usefulness. Vomiting and exhaustion 
compelled the officers in charge to terminate 
the test. There was an average weight 
loss of 7 pounds, dehydration, reduction 
in serum chloride, urinary chloride and 
ascorbic acid, with severe acidosis evidenced 
by gross ketonuria and ketonemia. Phys- 
ical fitness as measured by the pack test 
was reduced 50 per cent; operational fitness 
was nil. 

As a recovery measure a high carbohy- 
drate diet of toast, butter, hot tea with 
sugar and condensed milk (about 7500 
calories on the first day), effected sharp 
improvement in morale and fitness. Five 
days after the pemmican had been dis- 
continued it was used again, but this time 
with biscuits, rolled oats, sugar, evapo- 
rated milk, and_= salt. Contrary’ to 
expectations, the pemmican was fairly well 
received and the test troops carried on the 
same work with no complaint but fatigue. 
After six days of this ration all medical 
and biochemical abnormalities had disap- 
peared. 

The investigation of the literature on use 
of pemmican by explorers in cold climates 
revealed that “no party was ever reported 
living on pemmican alone; it has always 
been used along with a variety of other 
components, commonly including biscuits 
and cereal products.” The general con- 
dition of the parties whose basic ration was 
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supplemented with fresh food has been 
good; as it was where the basic ration had 
reasonable variety. When the basic ration 
supplied insufficient calories, or had a high 
proportion of pemmican unsupplemented 
with fresh food, sickness or disease usually 
followed. 

Emergency rations are designed to keep 
troops operationally fit whenever ordinary 
rations cannot be provided. The average 
soldier accepts most readily familiar items 
of food. No matter how adequate the 
ration from the point of view of constit- 
uents, and preservability, if 
it is not acceptable it loses all value, a 
point 
developing and procuring rations. 


packaging, 


sometimes overlooked by agencies 
While 
many advocates of pemmican recommend 
a two week period of readjustment to this 
item of diet, any such requirement renders 
it worthless as an emergency food for those 
not pretrained to its use. 

The review of the literature and results 
of the test indicate that pemmican has 
never been the sole food in an emergency 
ration, and that it is not satisfactory as 
the major part of the ration. It is doubtful 
if it has any place in military emergency 
rations. This report by Kark, Johnson, 
and Lewis emphasizes the absolute necessity 
of field tests to evaluate the tactical employ- 
ment of a ration because a ration which may 
be excellent on paper may fail utterly when 
tested under field or combat conditions for 
which it is designed. 


REVERSAL OF ATROPHIC TONGUE CHANGES WITH NICOTINAMIDE THERAPY 


Changes in the morphology of the tongue 
have been used as a guide to the efficiency - 
of therapy as well as diagnostic aids in 


pellagra or aniacinosis. They have been 
observed by simple inspection and by the 
refined technics of biomicroscopy (Spies and 
Cooper, J nternational Clinics IV (47th Series), 
1 (1937); Kruse (Milbank Memorial Fund 


Quart. 20, 262 (1942)). The concepts of 
Kruse regarding the phenomena of aniaci- 
nosis have been discussed previously (Nu- 
trition Reviews 1, 118 (19438)). Sevringhaus 
and Kyhos (Arch. Int. Med. 76, 31 (1945)) 
have reported a study on the effects of 
nicotinamide therapy on lingual atrophy 
in 23 subjects from a prison population in 
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which 30 of 102 prisoners selected at random 
were found by gross inspection to have 
fissures, atrophy of filiform papillae, and 
dental scalloping of the tongue but no 
evidence of acute pellagra. A daily dose 
of 50 mg. of nicotinamide was given for nine- 
teen weeks and the subjects were reexamined 
by the same observer at the end of four, 
eight, and nineteen weeks. No control 
subjects were given placebos and apparently 
none of the prisoners with normal tongues 
was followed. No reference is made to 
the season of the year although the clinical 
manifestations of pellagra change notably 
with the season (Bean, Spies, and Blanken- 
horn, J. Am. Med. Assn. 118, 1176 (1942)). 
The prison routine remained constant. 
Diet was studied in a general way and its 
content of niacin was not very low although 
it was not certain that the flour was un- 
enriched. Pipe, cigar, and cigaret smoking, 
tobacco chewing, and the presence of poor 
teeth and of ill-fitting dentures were 
not mentioned. 

The 14 men with lingual fissures improved 
strikingly during the period of observation 
but in no instance did all evidence of fissuring 
disappear. Three of 5 men with dental 
scalloping of the tongue showed return to 
the normal. Papillary atrophy decreased 
or disappeared in 14 men. Change of 
dosage to 100 mg. of nicotinamide daily 
or replacement with 1 mg. of riboflavin 
did not effect further alteration in lingual 
morphology. These results compare favor- 
ably with those reported by Kruse who used 
200 mg. of nicotinamide daily. 







The possibility that dietary factors exert 
an influence on the clinical manifestations 
and on the outcome of experimentally 
induced shock has been of great interest 
to the clinician from the viewpoint of 
improving the therapy of shock. Students 
of nutrition have been interested in such 


THIAMINE DEFICIENT DIET IN TOURNIQUET SHOCK IN RATS 
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Because of these changes in the papillae 
of the tongue the same therapy was tried 
in a number of patients with pernicious 
anemia. Two rather complicated cases 


were reported in some detail. Because of 
multiple types of therapy and the question- 
able type of anemia in one case it is difficult 
to evaluate the exact effect of various 
factors though there was nothing to indicate 
that the antipernicious anemia factor 
(E.M.F.) affected papillary atrophy while 
nicotinic acid or nicotinamide was as 
efficacious as in the prisoners. The ap- 
pearance of soreness and atrophy of the 
tongue during estrogenic therapy is of 
interest in view of the observations of Biskind 
(J. Clin. Endocrinology 3, 227 (1943)) 
and Sutton and Ashworth (J. Lab. Clin. 
Med. 26, 1188 (1940); Arch. Int. Med. 
69, 15 (1942)). 

The observations of Sevringhaus and 
Kyhos are of interest. It is surprising that 
no controls of a positive or negative type 
were employed, or that no discussion of 
possible effects of seasonal or dietary change 
was included and no mention made of the 
effects of local irritants such as smoking. 
Lack of such precautions in experimental 
plan, or failure to discuss them makes it 
difficult to evaluate the nicotinamide 
therapy as the sole factor in effecting the 
very significant changes these authors re- 
ported and one can only conclude with them 
that ‘‘these observations do not constitute 
a final appraisal of the changes in the tongue 
described by Kruse.”’ 


observations because they throw light on 
some of the functions of enzyme systems in 
which vitamins presumably play their 
part in the functions of the body. Some 
of the interrelations of dietary factors and 
shock have been discussed in this journal 
(Nutrition Reviews 3, 74 (1945)). The work 
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of Govier and Greer indicated that thiamine 
prolonged survival time of dogs with shock 
induced by hemorrhage, and that dephos- 
phorylation of cocarboxylase occurs in 
such shock. 

Katzin and Warren (J. Clin. Invest. 
24, 152 (1945)) have reported experiments 
along similar lines using rats, most of which 
were females, for experimental animals. 
Shock was induced by applying an elastic 
bandage to one hind limb, usually anchoring 
it above the head of the femur. Litter 
mates were divided into two groups, one 
of which was fed a diet containing an ample 
quantity of thiamine and the other was 
fed a thiamine deficient diet. The diets 
were employed for periods of eleven to 
thirty-nine days. Depth of shock and 
probability of survival were controlled 
by regulating the time of application of 
the tourniquet. No studies were made of 


blood or tissue thiamine or cocarboxylase. 
The experiments, though employing a 
relatively smal] number of rats, were always 


done on thiamine deficient and normal 
litter mates simultaneously. There was 
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no indication that thiamine deficient rats 
suffered a worse or more frequently fatal 
shock than their normally fed litter mates 
in this study, though they did have a greater 
tendency to suksequent gastric hemorrhage. 

These studies are of interest but are 
difficult to compare with those of Govier 
and Greer because of the use of a different 
experimental animal, a different method 
of inducing shock, and different criteria 
for the effect of thiamine (survival rather 
than prolongation of time elapsing before 
death). It would have been of considerable 
interest to include a series of normally 
fed rats to which a supplement of thiamine 
had been given. Further investigation is 
needed to ascertain whether species dif- 
ferences, fundamental types of shock with 
various causes, or other factors such as 
degree of deficiency or tissue saturation 
with thiamine are responsible for the dis- 
crepancy between the results of Govier and 
Greer, and of Katzin and Warren. Such 
work is also desirable because it may il- 
luminate some of the less well understood 
aspects of the shock problem. 


METABOLIC ACCLIMATIZATION TO TROPICAL HEAT 


Studies of acclimatization to environ- 
mental extremes of heat and cold have 
been carried out on a number of experimental 
animals in the past. The recent commit- 
ment of large numbers of troops to desert, 
tropical, and arctic regions has revealed 
the very incomplete state of our knowledge 
concerning the adaptive mechanisms used 
by man to meet different forms of environ- 
mental stress. Because of the ease with 
which animals may be studied and the 
small space required for control of extremes 
of environment, small, furbearing mammals 
have been employed extensively in the 
investigation of reactions induced by alter- 
ations in physical environment. It is not 
always remembered that the heat regulating 
processes of small animals with abundant 


fur and without an efficient sweating 
mechanism, or perhaps entirely devoid of 
one, are different from those of man. Hu- 
man beings have a highly developed 
apparatus for covering the surface of the 
body with sweat, the evaporation of which 
provides a very efficient cooling device, 
especially in dry heat. For this reason 
it is not possible to predict alterations in 
human metabolism and requirements for 
essential nutrients from even meticulously 
controlled animal experiments. 

Mills has further recapitulated his studies 
of the metabolic adaptation of rats to a 
constant heat stress, and a suspected en- 
hanced requirement not confirmed elsewhere 
for certain water soluble vitamins (Am. 
J. Trop. Med. 25, 59 (1945)). In the present 
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report Mills has offered criticism of many 
recent studies on the dietary requirements 
of young men working in hot environments 
because of the brief duration of the experi- 
ment or only part time exposure. This 
is based on his belief that the early vaso- 
motor-temperature-regulating phase of ac- 
climatization to heat, while very important, 
constitutes only one part of a larger process. 
According to Mills ‘the second—and per- 
haps more important—phase of heat 
acclimatization is metabolic and_ of 
much slower accomplishment. It involves 
changes in combustion metabolism and 


in the function of endocrine glands concerned 


therein (primarily the adrenals, thyroid, 
and pituitary, secondarily the gonads).”’ 
This statement is based upon evidence 
derived largely or exclusively from ex- 
periments on small animals. Thus there 
is some evidence that in the rat ability to 
survive in a continuously hot environment 
depends on an adjustment which is largely 
metabolic. Such an adaptation has never 
been demonstrated for man, though there 
is some evidence based on the study of only 
2 subjects (Gessler, Pfliiger’s Arch. f. d. 
ges. Physiol. 207, 370 (1925); Martin, 
Lancet II, 617 (1930)) that basal oxygen 
consumption decreases in hot weather. 
According to Martin’s observations on 
himself this change is well established 
within one week after an abrupt change 
in external environment, and the oxygen 
consumption reverts to its previous level 
within a week after the original environment 
is resumed. Generalizations based upon 
such scanty data are dangerous. Further- 
more, observations made in _ several 
laboratories upon the basal oxygen con- 
sumption of normal young men acclimatized 
to work in hot environments have failed 
to demonstrate a fall in resting metabolism 
such as that described by Scott and Bazett 
(Ann. Rev. Physiol. 3, 107 (1941)) for 
subjects who rested, but did no routine 
work in a hot environment. Long term 











studies of metabolism in men abruptly 
introduced into tropical regions from cool 
climates have not been carried out. In 
subjects living and working in laboratory 
hot rooms no change in metabolism has 
been detected in periods up to four weeks. 
It may, therefore, be concluded that there 
are no adequate data upon which to decide 
whether a chemical and metabolic adjust- 
ment to a hot moist environment takes 
place in human beings. There are only 
a few bits of suggestive testimony. 

A considerable amount of work on nu- 
tritional requirements for men in warm 
environments has been carried out in 
rather short term experiments which have 
been criticized by Mills as failing to include 
the metabolic and chemical period of ad- 
justment. While these studies were short, 
it is difficult to conclude that they err in 
their results because of failure to continue 
into a somewhat indeterminate period when 
a still hypothetical metabolic and chemical 
adjustment to heat is said to occur. Nat- 
urally no inferences about the long term 
needs for various nutrients are permissible 
from short studies. The place to study 
the nutrition of hot moist environments 
is in the tropics, and it would be of great 
value in clarifying our ideas about me- 
tabolism if a series of carefully controlled 
observations could be made in a group of 
subjects transported to a warm environment 
and back to a cool one. Until such in- 
formation is available it is unsafe to assume 
that the chemical and nutritional adjust- 
ments which occur in rats exposed to a 
constant environment of heat and humidity 
are satisfactory gauges of what occurs in 
man under the same environmental stress. 
Likewise, the food requirements of man 
in the tropics cannot be predicted from 
carefully controlled studies of animals. 
It is to be hoped that extensive dietary | 
surveys in various climatic zones will 
clarify the nutrition needs of man under 
various climatic conditions. 
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Intraspinal Thiamine Chloride In 
Treatment Of Tabes Dorsalis 


The distress which results from gastric 
crises and “lightning pains”’ in tabes dorsalis 
may lead the victim to seek relief by means 
of narcotics and, in severe cases, section of 
certain sensory tracts in the spinal cord. 
In recent years the pain from tabetic crises 
and lightning pains in the legs have been 
treated by intraspinal injection of thiamine 
chloride (Stern, Am. J. Surgery 39, 495 
(1938); and Stone, J. Nerv. Ment. Dis. 95, 
156 (1942)). Both reports were favorable. 

Another discussion of this type of treat- 
ment in 8 patients with tabes dorsalis 
has added to the cases reported. Kesert 


and Grossman (J. Nerv. Ment. Dis. 101, 372 
(1945)) using 50 mg. of thiamine chloride 
injected intraspinally, found that rather 
prompt relief of lightning pains in 7 cases 
followed a temporary exacerbation which 
lasted no more than twelve to twenty-four 


hours after the injection. Clinical improve- 
ment continued for weeks or months. Two 
patients with tabetic gastric crises, one 
of whom also had lightning pains, obtained 
relief from the severe nausea and vomiting. 
No controls were treated by lumbar punc- 
ture alone, and none of the subjects was 
observed over a long pretreatment period. 
The oral administration of thiamine afforded 
no similar relief, so it is unlikely that the 
pains arose from a deficiency of thiamine. 
Since the relief was dramatic in nature, a 
pharmacologic reaction is suspected, though 
the possibility of a change in spinal fluid 
dynamics may be entertained. Other mech- 
anisms might be suggested, but are purely 
speculative, and until a more carefully 
controlled and larger series of cases is 
studied critically it is not possible to appraise 
the real therapeutic worth of this form of 
treatment. The clinical vagaries of tabes, 
its still unfathomed mode of action, and 


the long study of enthusiastic reports on 
therapeutic measures all indicate the need 
for conservative judgment. 


The Improvement Of Health Through 
Better Nutrition 


The public health aspects of nutrition 
cannot receive too much emphasis. Social, 
economic, and political progress on a 
national and international scale is intimately 
bound up with local and general standards 
of food production, distribution, and utiliza- 
tion. Stare (Journal-Lancet 65, 65 (1945)) 
has discussed certain aspects of the role of 
good nutrition in the nation’s health, citing 
a number of the landmarks in the advance of 
knowledge during the present century. Mc- 
Carrison’s studies on the relation of diet to 
health and physical well-being in different 
tribes in India (Nutrition Reviews 2, 293 
(1944)) and Orr and Gilks similar study in 
South Africa were indicative of the im- 
portant part which diet plays in health 
though genetic and environmental dif- 
ferences undoubtedly contribute to the over- 
all picture. Mann’s study of young English 
school boys demonstrated the value of extra 
milk in improving health. Recent studies 
on the effect of prenatal nutrition on mater- 
nal health, fetal development, and child 
health have revealed facts of profound 
significance in the nation’s welfare (Nutri- 
tion Reviews 1, 276, 386 (1943)). Possible 
enhancement of health over the individual 
lifespan or over a number of generations by 
improving what is normal and has been 
considered satisfactory in diet remains a 
problem for the future. Whether a super 
race may be evolved remains speculative, but 
one has only to recall the role of diet on the 
life history of the bee to perceive the im- 
portance of careful investigation along these 
lines by public health agencies aware of the 
importance of sound dietary practices in the 
health of the public. 
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The Functions Of Nutritionists 


“At the Nutrition Conference held in 
Ottawa June 6 and 7, the activities of nu- 
tritionists were discussed by leaders from 
across Canada. It was evident that these 
activities fall into two broad groups: (1) 
consultation and (2) education ard public 
relations. The first consists of supplying 
for others to purvey to the public such expert 
knowledge and opinions on matters relating 
to nutrition as lie within the capacity of the 
nutritionist’s training. The second activity 
involves actual contact with the public and 
consists of imparting nutrition knowledge 
directly or assisting in broad programs of 
education intended to reach Jarge sections of 
the people. The ultimate purpose of these 
public relations is to induce people to act in 
such a way that they apply, consciously or 
unconsciously, ‘the science of nutrition to the 
prevention of disease and the promotion of 
health’.”” (Canad. Nutrition Notes 1 (no. 10) 
1 (1945)). 


Water Soluble Vitamins in Milk 


Since milk is an important element of the 
diet and has become more so with the recent 
curtailment of the supply of meat and meat 
products, it is important to know the factors 
which influence its nutritive value. It is 
generally agreed that under normal condi- 
tions, changing a cow’s ration does not cause 
any significant changes in the protein, fat, 
or mineral composition of the milk. There 
is, however, a lack of agreement regarding 
the effect of changing the ration on the 
vitamin content of the milk. 

The voluminous literature on this subject 
as it pertains to ascorbic acid, riboflavin, and 
thiamine is reviewed by Holmes, Jones, and 
Wertz (Am. J. Dis. Child. 67, 376 (1944)). 
These workers report on the content of these 
three vitamins in the milk of 69 cows belong- 
ing to several dairy breeds. They found 
that when a change was made from good 
winter rations to early pasture of rapidly 
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growing green grass, the content of ascorbic 
acid and riboflavin in the milk decreased. 
There was, however, no change in the 
content of thiamine. 

In examining the conflicting data which 
Holmes and co-workers review, one is im- 
pressed by the likelihood that the different 
results are due to the numerous variations 
in the conditions of study rather than to 
inaccuracy in the observations made. 
When one considers that the rations con- 
sumed by the cows were changed from time 
to time, that the amount consumed probably 
varied, that bacterial synthesis of vitamins 
in the rumen and perhaps in the gut probably 
also occurred and may not always have been 
the same in amount, and that the volume of 
milk varied (thus changing the amount of 
vitamins in the milk), it is not surprising 
that variations should occur and no exact 
agreement should be found in the different 
studies reported. 


Recent Nutrition Books 


The Analysis of Foods. Andrew L. Winton 
and Kate Barber Winton. John Wiley 
and Sons, New York. 1945. pp. 999. 

The Physiology of the Newborn Infant. Clem- 
entA.Smith. CharlesC. Thomas, Spring- 
field, Il]. 1945. pp. 297 (312 withindex). 

Physical Growth from Birth to Two Years. I. 
Stature. Howard V. Meredith. Univer- 
sity of Iowa Press, lowa City. 1943. pp. 
255. 

Wartime Food for Four Income Levels. Ruth 
Okey and Edith J. Linford. University 
of California Press, Berkeley, Calif. 
1945. pp. 53. 

Final Report on “Troop Feeding Programs.”’ 
Samuel C. Prescott. National Defense 
Research Committee of the Office of 
Scientific Research and Development. 
1945. pp. 334. 

Hidden Hunger. Icie G. Macy and Harold 
H. Williams. The Jaques Cattell Press, 
Lancaster, Pa. 1945. pp. 286. 








































| THE NUTRITION FOUNDATION 
The Nutrition Foundation was organized by manufacturers of the food industry to carry 
out a program of public service. 
The purposes of the Foundation are: 


1. The development of a comprehensive program of fundamental research, providing basic information ' 
in the science of nutrition. 

2. The development of an educational program to facilitate the widest possible usage of what is known 
in the science of nutrition. 
The Foundation functions chiefly through grants in support of fundamental research to 

universities having strong graduate schools in the natural sciences, or to medical centers where 

there are opportunities for outstanding research. 


The grants approved to date include: 


. Studies of the human requirements of specific nutrients; 

. Studies of the origins and functions of individual nutrients in living cells; 
. Studies of maternal and infant nutrition; 

. Studies of public health problems in nutrition; 

. Projects relating to education and professional training; 

. Nutrition studies related directly to the war. 

The Board of Trustees is the governing body of the Foundation. It determines its admin- 
istration, establishes its policies, governs its conduct, expends its funds, and in all ways man- 
ages its affairs. 

The Board shall at all times include representatives of the general public to assure its 
public character, and it shall be organized to secure its public conduct. 
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W. C. Corrsy, President, The Nutrition Foundation, Inc. 

President, University of Minnesota . Ray Lyman WILBUR 


Kar T. Compron, Chairman p M. - p asaend Stanf ord Univeratty 
President, Massachusetts Institute of Tech- Chief, Nutritionand Food Conservation Branch, 
nology Food Distribution Administration 

Cartes Wester DuNN Sreruen 8S. Wise, 
Member of the New York Bar Rabbi, Free Synagogue 








The quality and independence of the research program is safeguarded by referee action 
and counsel of the Scientific Advisory Committee: | 


F.G. Boupreav, _ Lyp1a J. Roperts 
Milbank Memorial Fund University of Chicago 
C. A. Eivensem, — - W. C. Rose 
Unijoersity of Wisconsin University of Mlinois 
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General’s Office, U. 8. Army H. C. Saerman, 
L. As bee Columbia University 
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E.V,McCouum, Y Fisnvcrsity of Georgia 
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University of Rochester University of Toronto 
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The publication of NUTRITION REVIEWS has been undertaken to enable pro- 
fessionally trained people to keep abreast of current progress, and to have available 
an unbiased, authoritative review of the current research literature in the science 
of nutrition. 

The Editorial Staff has been carefully selected so that the publication will merit 
in reasonable degree, the confidence of the medical profession and others who work 
directly with the public in the field of nutrition. The service provided by the 
publication is distinct from that of an abstract journal, a review for laymen, or 
an extensive scientific review. Since the reviews as originally prepared by a 
member of the Editorial Staff are frequently modified by special referees and may 
be further modified by the Editorial Office in preparing final copy for the press, 
the Editorial Committee feels that it is preferable not to affix the names of Edi- 
torial Staff members to individual reviews. There is thus a high degree of group 
responsibility on the part of the Editor and Assistant Editors. 
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